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SUBMARINES BEWARE! 


A fast lens catches a GRUMMAN GUARDIAN 
in mid-air close-up. Two versions of this carrier- 
based plane work together to protect ships of the U.S. 
Navy from submarine attack. Some GUARDIANS 
carry powerful detection devices. When these 
“hunters” locate an undersea enemy, more heavily 
armed, bomb-carrying GUARDIANS, like the one 
shown here, come in for the ‘“‘kill.”’ 
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Sundstrand Alternator Drives develop enough 
constant frequency AC power on each B-36 


to service 1000 homes! 


In each B-36 enough constant frequency alternating current is generated to serve the electrical needs 
of a city with a population of three to four thousand people. This remarkable feat 

is accomplished with Sundstrand Constant Speed Alternator Drives which efficiently transform 

the varying speed of the engines to constant speed for driving the alternators. Aircraft designers are 

now planning on greater use of constant frequency AC power, conforming to’ exacting 

new design requirements, and saving considerable weight in wiring and in accessories such 

as hydraulic pumps and generators. Proved reliability of these unique 


hydraulic drives can be attributed to 


Sundstrand’s reliable research, expert SUNDSTRAND 
engineering, and precision production. AIRCRAFT 


SUNDSTRAND MACHINE TOOL CO. 
HYDRAULIC DIVISION, ROCKFORD, ILL. 


AIRCRAFT AND INDUSTRIAL HYDRAULIC TRANSMISSIONS, PUMPS, MOTORS, AND VALVES * OIL BURNER PUMPS + AIR SANDERS 
LATHES * MILLING, BROACHING AND SPECIAL MACHINES * BROACHING TOOLS * MAGNETIC CHUCKS 





How they bring this plane down 
to keep costs from going up 


OFING Stratocruisers fly the colors of 
four major airlines—Pan American 
ld Airways, Northwest Airlines, 
British Overseas Airways Corporation, 
and United Air Lines. The total num- 
ber of Stratocruise 
is well over fifty. And every one of 
them is equipped with B. F. Goodrich 
Expander Tube brakes. 
One big reason: to keep landing 
costs down. 


s used by these lines 


Maintenance costs are reduced with 
B. F. Goodrich brakes because many 
parts found in other brakes are elimi- 


nated. Relining can be handled with 
a screwdriver and wrench. Because the 
expander tube braking action covers a 


full circle, the load is better distributed 


wear is slower and spread more evenly 

The brake block in the B. I 
Goodrich Stratocruiser brakes provides 
greater, more even contact between 
the lining and the drum. It permits 
greater brake loading without over- 
heating. And because there are no 
rivets, it uses all the lining. Airlines 
get full, positive braking down almost 
to the metal backing. 


BFG brakes also give extra safety— 
respond smoothly, powerfully to mini- 
mum pressure. They cannot lock or grab. 
They take emergency overloads better 

B. F. Goodrich Expander Tube brakes 
are a product of BFG research and 
For help in designing 
them into new or existing planes, 
write The B. F. Goodrich Company, 
Aeronautical Division, Akron, Ohio. 


B.E Goodrich 
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Auburn 


SPARK PLUG 
CONNECTORS 


for aircraft 





for 7 mm cable 


*. 1041-C Steatite 
** 1041-M Mycalex 
1041-D Alumina 
(AN 4164-2) 





for 7 mm cable 


1099-C Steatite 
1099-M Mycalex 
1099-F Phenolic 
1099-D Alumina 
(AN 4164-1) 





9/16” and 1” sleeves 
only, without springs, 
are also available 











TERMINAL COLLARS 


1042 Neoprene 
1043 Silicone 


Used with all %,” connectors on 
7 mm cable 
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for military trucks 


a i and tanks 


for 5 mm cable 
SP420 Steatite 

CC4025 Mycalex 
CC4006 Alumina 


for 5 mm cable _s 


CC4017 Steatite 
CC4020 Mycalex 
C€C4013 Alumina 


9/16” and 11/16” sleeves Ve Ft 





only, without springs, 
are also available 

















Neoprene or 
Silicone Grommets 
AD51-960 
Used with all 
11/16” connectors 

on 5 mm cable 


ADS50-894 
Used with all 
9/16” connectors 
on 5 mm cable 





AASO-313 
Spring Assembly 





Used with all 9/16” and 11/16” 














connectors for 5 mm cable 
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FAFNIR 


In a little over 15 years, the Mid-Continent Airlines has nearly quadrupled the number of cities it 
serves. Its route miles have been expanded from 838 to 4052. . . its personnel from 64 to 1170 and its 
fleet from 7 to 27 aircraft. Throughout its 15 years of operation, this major north-south carrier has 
flown planes equipped with Fafnir Aircraft Bearings . . . either as original equipment or replace- 
ment. Something more than just good ball bearings accounts for this 15 year old relationship. It's 
the Fafnir attitude and aptitude . . . a way of looking at ball bearings from the user's viewpoint, 
an aptitude gained from twenty-three years’ specialization in aircraft ball bearings. The Fafnir 
Bearing Company, New Britain, Connecticut. 7 


Force and Navy specifications for anti- 
friction aircraft control bearings. 


Fafnir Plya-Seal Ball Bearing, one of the many 
Fafnir Ball Bearings specified for Mid-Continent planes. 
Keeps grease in, contaminants out . . . fully meets Air 
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Wymau- Gorden — specialists in the vital forgings of the internal 


combustion engine since its inception —is today the largest producer 


of crankshafts for the automotive industry and of all types of forgings 
for the aircraft industry. Be it crankshafts and other vital forgings 
for the piston type engines or turbine wheels and impellers for turbo 


jets—there is no substitute for Wyman-Gordon experience. 
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NEWS DIGEST 





DOMESTIC 
Northwest Airlines has withdrawn its 
$18-million suit against Boeing for 
damages allegedly suffered through de 
lay of Stratocruiser deliveries to the air 
line; Boeing withdrew its countersuit of 
about $7 million. 


USAF’s missile range at Cocoa, Fla., 
will be extended to about 1,000 mi. 
under terms of an agreement with the 
Dominican Republic, permitting the 
Air Force to set up missile control and 
tracking installations on the island. 


I5th Wright Brothers Lecture will 
be delivered this year by Percy Book- 
bank Walker, head of the Royal Air 
craft Establishment’s structures section, 
who will speak on “The Experimental 
Approach to Aircraft Structural Re 
search.” Lecture will be given Dec. 17 
at U. S. Chamber of Commerce Build 
ing Auditorium, Washington, D. C. 


Glenn B. Warren, general manage 
of General Electric Co.’s Turbine Divi 
sions, has been awarded American So 
ciety of Mechanical Engineers Medal, 
for his “leadership in the science and 
art of turbine design.” 


Personal and executive plane exports 
during October of craft weighing 6,000 
Ib. and under, empty airframe weight, 
totaled 21, valued at $131,054. Previous 
month, 36 planes worth $169,068 were 
shipped out. 


Two PanAm technical observers are 
going to London to study BOAC’s DH 


Commet engineering, flight and main 
tenance know how. 


CAB proposed final mail rate of 
$1.45 a ton mile for Chicago & South- 
em Air Lines, effective Oct. 1 this 
year, compares with current rate. 


Purdue Research Foundation has 
won CAB approval of its proposal to 
buy Mid-West Airlines for $69,000. 
CAB found purchase would be in th 
public interest. 


FINANCIAL 
National Airlines earned $ in 
July-September, the first quarter on its 
new non-subsidy mail pay of 53 cents 
per ton mile. Net income for ninc 
months is given as $2,156,722—up 33° 
from a year ago. 


Continental Air Lines reports th 
quarter net earnings of $116,604, with 
nine-month earnings of $326,844 


Garrett Corp. has secured a $16-:n1] 
lion loan commitment from a group of 
seven banks to carry increased account 
and inventories of its AiResearch Mfg 
Co. at Los Angeles and Phoenix, 


Sperry Corp. has declared a 50-cents 
per-share quarterly dividend payable 
Dec. 17 to stockholders of record at 
Dec. 3. 


INTERNATIONAL 
Crash of a Deccan Airways transport 
while landing at Calcutta’s Dum Dum 
Airport Novy. 21 killed 16 


TOP COPTER MEN MEET 


Some of the men who make the wheels 
89 around are shown during a meeting of 
the Helicopter Council of the Aircraft 

ies Assn. of America in Washington, 
D.C., Nov. 2. Left to tight: Donald W. 
Nyop, CAB chairman; Adm. Emory S. 
Land, ATA president; Harvey Gaylord, Bell 

ft vice president and general manager 
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of its Helicopter division (council chair- 
man-elect); Frank N. Piasecki, Piasecki 
Helicopter board chairman and _ retiring 
council chairman; Stanley Hiller, Jr., presi- 
dent of Hiller Helicopters and council vice 
chairman-elect; Frederick B. Lee, CAA 
deputy administrator; and Adm. D. C. 
Ramsey, AIA president. 





Model R-220 
photographed 
with a fountain 
pen to show 
compact size and 
design 


Che huskier model TrimTrols— 
.-220 and R-174—are being 
used in increasing quantities 
where great strength and endur- 
ance are required. Rightly so. 
Although these models weigh 
only 344 pounds, they have an 
ultimate static load capacity of 
2,400 pound-inches and operate 
loads 300 pound - inches 
through 160° rotation. Zero 
backlash, magnetic brake, ad- 
justable limit switches, positive 
overtravel stops, adjustable po- 
sition-indicating potentiometer, 
and built-in radio filter 
are features of these TrimTrols. 

Models R-220 and R-174 are 
identical in performance, but dif- 
fer in mounting arrangements. 


over 


noise 


The newer, lighter TrimTrols 
R-420 and R-422 
pounds and have an ultimate 
capacity of 1,500 pound-inches. 


weigh 21 4 


MODEL 


<SPIRBODME => 
ACCESSORIES CORPORATION 


1414 Chestnut Avenue, Hillside 5, New Jersey 


LOS ANGELES. CALIFORNIA « DALLAS, TEXAS 
TORONTO, CANADA 


OAAL, 








Chase Assault Transports demonstrated at 
Exercise “Southern Pine” functions which they 
alone are able to perform: delivery of heavy 
equipment into forward combat areas by 
landing; immediate evacuation of casualties 


from front lines. ‘ 
Men suffering injuries at “Southern Pine” were APPR OY, 
evacuated to base hospital right from the jumg C; fp o 


zone — quickly, efficiently, safely. 





AVIATION CALENDAR 








Dec. 4-5—Transport aircraft hydraulic 
cessory and system conference, sponsor 
by Vickers Incorporated, Hotel Sheratg 
Detroit. 


Dec. 6-7—Feedback Controls System, Chal 
fonte Haddon Hall, Atlantic City, N, J) 


Dec. 17—Wright Brothers Lecture, spon 
sored by the Institute of the Aeronautica} 
Sciences, U. S. Chamber of Commence 
Auditorium, Washington, D. C. 


Dec. 17—Wright Memorial Luncheon, 
principal speaker, Major Alexander P, é& 
Seversky, Hotel Carolinian, Nags Head 
North Carolina. 


Jan. 5-6, 1952—Annual Miami Air She 
sponsored by the Florida Air Pilots 
Opa Locka Airport, Florida. 


Jan. 6-8—Annual Cessna Distributors Mee 
ing, Allis Hotel, Wichita, Kansas. 


Jan. 28-Feb. 1—20th Annual Meeting, # 
Institute of the Aeronautical Scienee 
Astor Hotel, New York. 


Jan. 29-31—114th National Meeting of the 
American Meteorological Society, Roe 
velt Hotel, New York. 


Feb. 7-8—Regional Meeting of Instrume 
Society of America, Power Plant Sy 
posium, Hotel Statler, New York. 


March 3-6—Institute of Radio Engineen 
Waldorf-Astoria Hotel & Grand Centr 
Palace, New York. 


March 17-19—Second Midwestern Confe 
ence on Fluid Mechanics, to be held 
Ohio State University. 


March 17-22—American Society of Tool 
Engineers, International Amphitheater, 
Chicago, III. 


April 21-24—National Aeronautic Meeting 
and Aircraft Engineering Display, So 
ciety of Automotive Engineers, Hotel 
Statler, New York. 


June 23-27—American Society for Testing 
Materials’ 50th Anniversary Meeting 
Statler and New Yorker Hotels, New 
York, 





PICTURE CREDITS 


9—(top) Howard Levy; (center) Doug 
las; (lower left) Hal Pottrief; 
right) USAF; 15—Northrop Aircraft; 
Wide World; 20-22, 28, 29—Lockheed Air 
craft Corp.; 41—Hiller Helicopters; 48 
United Aircraft Corp.; 57—Ryan Aeronat 
tical Co.; 63—INP; 77—McGraw-Hil 
World News. 
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PRONE PILOT LAB—Extended nose on this Reid & Sigrist R.S. 4 is for testing prone pilot cockpit layouts by the Royal Aircraft Estab- 
lishment, Farnborough. For safety, another pilot is carried in the normal cockpit. R.S. 4 is a modified twin-engine trainer. 


SEIBEL FULL HOUSE-—Seibel S-4B helicoper (blow) demonstrates 
its lifting ability by carrying five men weighing a total of 894 Ib. The 
S-4B is in production for the Army as the H-24. At far right is the 
copter’s builder, Charles Seibel. 


Plane News 
In Pictures 


NEW DOUGLAS FOR NAVY-—First in- 
flight view, left, shows the Douglas R4D-8 
(upper), Navy version of the Super DC-3, 
and the R6D-1, counterpart of the civil 
DC-6A Liftmaster. Navy has ordered sub- 
stantial numbers of both types for cargo 
work. USAF designations are C-47F and 
C-118A respectively. 


PARA-RESCUER LEAVES H-19—Below, 
a member of the 3rd Air Rescue Squadron 
leaves a Sikorsky H-19 hovering over Japan 
to prove the feasibility of parachuting 
medical aid men from the big rotary-wing 
craft to aid wounded soldiers on the ground. 
A ripcord attached to the copter pulls spe- 
cially designed chute open. 








For more than 20 years =| 
leading U.S. planes have used 
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Building hundreds of millions 
of feet of cable gives the 
“know-how” needed 
for better service 
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The skilled craftsmen who have made si 
hundreds of millions of feet of Macwhyte 
“Hi-Fatigue” Aircraft Cable are experienced ( i 
in every phase of its manufacture . . . in prod- si: 
uct engineering . . . metallurgy . . . precision at 
fabrication. 

Macwhyte “Hi-Fatigue” Aircraft Cable ge 
has minimum, uniform stretch. And being of 
properly PREformed, it lays dead with no 7 
tendency to twist or curl. When properly of 
cut, there is no tendency for wires or strands 4 be 
to unlay or move out of position. It is pre- M 
ferred by rigging departments . . . the men bi 
who must handle and make cable assemblies ; 

F i ; ; ga 
and install them. It is used by leading air- on 
craft manufacturers and airlines. tr: 

Controls made with Macwhyte reliable D 
“Hi-Fatigue” Aircraft Cable and “Safe-Lock” 4 gi 

; - th 
swaged terminals are noted for their su- ¥ 
perior quality to resist wear, and bending 
fatigue. Maximum efficiency, long life, and : - m: 
greatly reduced maintenance save time and Macwhyte Hi-Fatigue” Aircraft Cable is supplied in reel lots, me 
ahenay specified lengths, and cable assemblies. ‘ tr: 

Catal ial ais iy iE oe Macwhyte ‘Safe-Lock” and ‘‘Socket-type’’ terminals are 

og supplied loose or attached to cable. ter 
request. tra 
Cr 
MACWHYTE COMPANY * 
2905 Fourteenth Avenue, Kenosha, Wisconsin. Manufacturers of ‘‘Hi-Fatigue’”’ W 
Aircraft Cable + ‘‘Safe-Lock’’ Cable Terminals - Cable Assemblies « Tie Rods* W 
Braided Wire Rope Slings + Bright, Galvanized, Stainless Steel and Monel W 
Metal Wire Rope. 
Member A.D.M.A. and A.I.A. Al 
nai 
“‘Hi-Fatigue’’ is a registered trademark. 1008-A Ca 
H 
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In the Front Office 


Thomas G. Lanphier, Jr., has been named 
a vice president of Consolidated Vultee 
Aircraft Corp. Formerly assistant to the 
president, Lanphier was a fighter pilot in 
World War II, and at one time was special 
assistant to the chairman of the National 
Security Resources Board. 

P. H. Neville has been made president 
and a director of the Leece-Neville Co., 
Cleveland, aviation and automotive elec- 
trical equipment firm. Neville previously 
was vice president-secretary. Paul Miller, 
vice president-manufacturing, has been 
moved up to second in command and Albert 
D. Gilchrist was advanced from chief engi- 
neer to assistant vice president-engineering. 

Ian A. Gray, general superintendent-en- 
gineering for Canadian Pacific Air Lines, 
has been designated assistant to the presi- 
dent of the carrier. He joined CPAL in 
1943. 


Changes 


J. E. Amold has been made division 
manager at Convair’s Daingerfield, Tex., 
Ordnance Aerophysics Laboratory, which 
has been set up as a separate and equal divi- 
sion of the company. 

John V. Banks has been appointed chief 
production engineer for Kaiser-Frazer Corp. 
B. M. (Barney) Laney has been made as- 
sistant works manager of all aircraft shifts 
at Willow Run. 

William L. Parlon has been designated 
general manager of Elbeeco, Inc., subsidiary 
of Aeroquip Corp., Jackson, Mich. 

Charles B. Bunch has been promoted to 
manager of AiResearch Mfg. Co.’s Dayton 
office, succeeding Harry H. Wetzel, who has 
been transferred to plant of AiResearch 
Mfg. Co. of Arizona, Phoenix, as sales and 
service representative. Robert D. Shoen- 
hair has been named head of the AiResearch 
gas turbine and starter sales group, suc- 
ceeding Robert J. Wright, who has been 
transferred to the company’s Washington, 
D. C., office. Robert E. Palmer has been 
given additional duties in connection with 
the handling prime contracts at the firm’s 
Los Angeles home plant. 

E. A. Williams has been made production 
manager at Lockheed’s Marietta, Ga., plant, 
succeeding S. H. Neffeler, who has been 
transferred to Burbank. 

L. H. Bender has been named superin- 
tendent of manufacturing control and con- 
tract administration for Luscombe Airplane 
Corp., Dallas. 

Charles Trons has been appointed Chi 
cago branch manager for Air Associates. 

Howard J. Graninger has been named 
Washington, D. C. representative for 
Wright Aeronautical division of Curtiss- 
Wright Corp. 

Thomas S$. McCrae, Jr., formerly with the 
Allison division of General Motors, has been 
named general manager of A. V. Roe 
Canada’s Gas Turbine division. William 
H. Dickie has been appointed director of 
industrial relations for the latter firm 
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INDUSTRY OBSERVER 


> Bristol Aircraft Co. is expanding its present overhaul line for Wright 
R-3350 engines for the RAF’s Boeing B-29 Washington bombers. It 
is also incorporating facilities for overhaul of additional accessories such 
as superchargers and carburetors. A mission of seven Bristol technicians 
has been sent to the U.S. to study overhaul line setup at the USAF 
Overhaul Depot, Tinker Field, Oklahoma City, in preparation for the 
expanded operation in Britain. 


> Piasecki Helicopter Corp. still has an ace up its sleeve in the form of 
an H-21 size twin-engine helicopter design, designated model PD-23, 
originally one of the alternates for the arctic rescue competition won by 
the H-21. If CAA insists on twin-engine copters for future commercial 
passenger work, the PD-23 with two Wright R-1300 engines could carry 
4,300 Ib. useful load. This figure is for a rescue copter and presumably 
somewhat less with transport seats and passenger equipment. 


PUSAF has clamped security on the huge Boeing XB-52 bomber, and 
no public demonstration is planned when the eight-jet bomber is rolled 
out of the factory. Stationary ground tests of equipment will take con- 
siderable time, Seattle sources say. 


> By visiting 18 pre-determined points, SAC’s North American RB-45C 
jet photo recon planes can bring back photographs covering the entire 
continental U. S. area. 


> British Overseas Airways Corp. is modifying eight of its Lockheed Con- 
stellations to carry 68 passengers each, in anticipation of its trans- 
Atlantic coach runs next spring. This is eight more passengers than 
TWA is planning to carry in its Connie coaches overseas, although 
TWA’s transcontinental coach Connies carry 82. The TWA overseas 
coaches will carry relief crews and a hot-meal kitchen. Meanwhile, Pan 
American plans to seat 82 passengers in its DC-6B trans-Atlantic coach. 


> Ford’s Aircraft Engine division at Chicago has started assembly of its 
first R-4360-53 Pratt & Whitney Wasp Major engine on schedule, but 
it is made out of parts furnished by Pratt & Whitney for training. Delay 
is due to late deliveries of machine tools. 


> British Fairey Gannet antisubmarine plane, powered by double Mamba 
turboprop engine, is slated te be purchased by the Australian navy for 
its anti-submarine patrol work. The plane features a retractable “dust- 
bin,” housing radar detecting equipment. 


> Bell Aircraft has developed a fiber-glass reinforcement for its H-13D 
helicopter tail rotor blades. It is wrapped around blade roots as a pre- 
ventive against cracking of plywood. 


> Ten new jet engine test stands being built by Allison division, Gen- 
eral Motors, near its large Plant 5 will include steel tanks 44 ft. long 
by 18 ft. diameter, completely enclosing the engine and fuel supply 
lines, but operated from a control room outside. The new stands will 
include the most advanced type of protection against fire and explosion, 
aimed at preventing recurrence of test stand explosions at Allison, which 
last spring cost several technicians’ lives. 


> Gyrodyne Co. of America has a contract with the Navy to evaluate its 
model GCA-2, a five-place co-axial rotor helicopter of 5400-Ib. gross 
weight powered by a 450-hp. Pratt & Whitney Wasp Jr. engine. The 
craft, developed with government contract, has now flown in more than 
400 flights and is being modified for installation of internal litters, plus 
newly designed vertical and horizontal tail surfaces for stability. 


> Navy pilots have ferried another squadron of North American AJ-ls 
across the Atlantic to join carrier forces in the Mediterranean. The 
composite-powered carrier-based atom bombers are rolling out in increas 
ing numbers after completing modifications resulting from their first 
carrier experience. 



































































+ 




















Washington Roundup 


Slow-Motion Build-Up 


Build-up of air power to 143 USAF wings and 16 
Naval air carrier groups, approved by Joint Chiefs of 
Staff, is bucking a resistance wall in Secretary of Defense 
Robert Lovett’s office. Present Administration-approved 


program still calls for a 95-wing USAF and 14-carrier- 


group Navy. 

Crux of the fight: The air build-up will cost too much 
to fit the $50-billion—or less—ceiling the Administration 
has clamped on the 1953 fiscal year defense budget. 

Probable outcome: Administration will go along with 
the build-up, but on a piecemeal basis. ‘The total cost 
won’t be less. It will just be spread out over more years. 
And, instead of achieving the air power JCS thinks neces- 
sary when JCS thinks necessary—by mid-1954 at the lat- 
est—the build-up won’t be accomplished until 1956 
or later. 


Canada’s Drive for U. S. Orders 


Canada’s going all out to cut its firms in on a bigger 
chunk of U.S. aircraft contracts and subcontracts. 

Since Korea spurred a military build-up program, 
Canada’s defense’ ministry has been shoveling contracts 
into its plane industry. But now the end is in ’ sight. 

This is the situation: 

e Canada’s three-year, $5-billion defense program puts 
emphasis on air power: making its army airborne and 
increasing the role of air in the Royal Canadian Navy 
as well as building up the Royal Canadian Air Force. 
Out of the $3.5 billion the program earmarks for hard- 
ware, about $1.2 billion is for aircraft and parts. 

e Orders have been let for only $400 million. But the 
remaining $800 million, for the most part, already has 
been earmarked for commitment. 

e Even a small cut of the U. S. aircraft program—in con- 
tracts or subcontracts—would bolster Canada’s compara- 
tively small plane industry: U. S. armed services were 
allocated $13 billion for aircraft purchases last month, 
probably will have another allocation of at least $10 mil- 
lion by next mid-year. 

e Also, as in the U. S., Canada is building up an industry 
base with productive capacity far greater than needed 
to meet its present requirements. 

To illustrate how a small slice of the U. S. aircraft 
program would mean so much to Canada: Compared to 
Canada’s $1.2-billion three-year aircraft program, U. S. 
military plane purchases probably will total $10 billion 
a year for several years to come. 

Canada has just established a Washington organization 
to promote more Canadian participation in the U. S. 
defense program, both in direct orders from Department 
of Defense and subcontracts from plane manufacturers: 
eS. D. Pierce, as Washington director of Canadian De- 
fense Ministry, is head man. 

e Roy Peers, vice president of Canadian Commercial 
Corp., government agency handling foreign buying and 
selling, is second man. 

Canada has ordered $221 million in aircraft from the 
U. S. over the past 15 months, but U. S. let only $14 
million in orders to Canadian firms. 

But in announcing Canada’s determination for a shift 
in this balance, deputy Defense Minister M. W. Mac- 
Kenzie cautioned: 

“We must realize that orders will be placed in Canada 


only when there is a sound and logical reason for doing 
so; when delivery dates cannot be met by U. S. firms; 
when facilities exist in Canada that would otherwise 
have to be created in the U. S.; when it is strategically 
desirable to set up a second source of supply in Canada; 
when a Canadian product is more suitable, and, of 
course, if the Canadian price is more favorable.” 


Research & Development Expansion 


Big expansions of testing facilities for rockets, guided 
missiles and faster, higher-flying, longer-range aircraft 
are getting underway. Completion of construction 
hinges on the usual shortage factors: getting technicians 
and engineers, steel, and other short materials. 

But this is what the services are now moving forward 
with: 


AIRCRAFT TESTING 


e USAF—A $22-million expansion of Edwards Base for 
flight testing of prototypes. This more than doubles its 
present $19-million investment. 

@ Navy—A $4.5-million development at the Patuxent 
Center. For its longer-range planes, Navy will construct 
a 150-ft. tower to test radio-wave patterns for long dis- 
tance communication. And for its higher-flying planes, 
Navy will build an electronics altitude chamber for tests 
ranging from sea level to 85,000 ft. 


GUIDED MISSILES 


e USAF—An $8-million expansion of Holloman AFB 
for short range guided missile testing, almost doubling 
its present $9.5-million investment. 

e Navy—A $9.3-million expansion at Point Mugu Test 
Center. Development of test facilities is just now get- 
ting into full swing. 

. Army—A $7-million expansion at White Sands proving 
ground; a $1.5-million development of facilities at the 
Cal Tech jet propulsion laboratory. 

e Atomic-Weapon Testing—USAF will double its $8- 
million investment in Kirtland Base, close to the Los 
Alamos Atomic Energy project, for testing USAF appli- 
cations of atomic weapons. Expansion will enable the 
base to accommodate B-36s, B-47s, and all jet aircraft.” 
e Air Defense—USAF will establish a $12-million labora- 
tory at Lexington, Mass., for basic research in electronics, 
radio physics, and other research vital to air defense. 

@ Rockets—Navy will make its first investment in facili- 
ties, $2.6 million, at the Lake Denmark rocket station 
since the installation was commissioned as a_ rocket 
facility in 1948. 


What to Watch For 


e Tactical air battle. Watch for Army, Navy and 
Marine Corps to take their case against the USAF con- 
cept of tactical air control to Congress in January. 

Parting words of outgoing Marine Corps Comman- 
dant Gen. Clifton Cates, were to denounce the USAF 
system now in operation in Korea. 

Ex-Assistant Air Secretary Harold Stuart countered: 
The Marine system might “‘cause the unnecessary sacri- 
fice of American lives.” 

The issue boils down to whether interdiction (favored 
by USAF) or close support (favored by Army and 
Marines) is to get priority. —Katherine Johnsen 
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Source: Aircraft Industries Assn. 
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New Attack Opens on Production Logjams 
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® APB launches program to 
speed tools to jet firms. 


®But no real cure-all for 
shortages is in sight. 


By Alexander McSurely 


Direct action to crack the aircraft 
engine machine tool bottleneck for the 
five principal jet engine makers—Pratt 
& Whitney, Allison, General Electric, 
Curtiss-Wright and Westinghouse—was 
taken under Aircraft Production Board 
leadership in Washington last week. 

Procedure was in two steps: 

e Manufacturers needs were checked 
against a combined machine tool pool 
of all three military services. Any ma- 
chines found in the pool that were 
listed by the manufacturers were as- 
signed to their use. 

e Other machines that the manufac- 
turers require to get their engine pro- 
duction rolling were moved up on the 
priority lists of the machine tool manu- 
facturers to a new “urgent” spot, just 
behind the still higher priorities of 
Atomic Energy Commission and the 
machine too] manufacturers themselves. 


PNof a Cure-All—Tooling require- 
ments for two high-priority piston 
engine programs, for Ford Aircraft 


division at Chicago (making Pratt & 
Whitney engines) and for Chevrolet 
division at Tonawanda, N. Y. (making 
Wright R-3350 engines), will be next 
on the urgent list after the five jet 
engine manufacturers, it was under- 
stood. 

Realistically, the inter-service tool pool 
and the new urgency system will be 
far from a cure-all of the machine tool 
shortage, even for those on the urgent 
list. 

If a manufacturer needs five Bul- 
lards to get production rolling on a 
certain component, he will perhaps get 
one on an urgent basis so he can get 
some production with that and will get 
his other four later on. 

Individual requirements of some of 
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the jet engine companies ranged from 
around 400 tools upward, with only a 
relatively small portion of the total 
requirement available out of the armed 
services pool. 

But it will mean some additional 
tools for the engine makers, and enable 
some additional production. 

The tool bottleneck urgency program 
was seen, however, as only a partial 
answer to the rising tide of criticism of 
the Defense Department and the mo- 
bilization agencies for delays and lapses 
in getting defense production rolling. 


Congressional View 


Most stinging official critique yet was 
released by Sen. Lyndon B. Johnson, 
chairman of the Preparedness Subcom- 
mittee of the Senate Armed Services 
Committee. 

Bluntly asserting that the urgency 
program for machine tools “would not 
solve the problem,” Senator Johnson 
lambasted both the Defense Depart- 
ment and the mobilization agencies for 
their “overly optimistic” statements on 
the machine tool problem. 
> More Production—Johnson said fur- 
ther, the opinion of our military pro- 
curement officials [is] that the applica- 
tion of a relative urgency system (of 
products requiring machine _ tools) 
would not solve the problem, “thus 
indicating further rough sailing ahead 
for the system.” 

“They contend,” the Johnson report 
continues, “that such a system would 
only alleviate particular shortages and 
might result in a drastically modified 
military program without positive ac- 
tion along other avenues to keep it on 
schedule. 

“We feel that our greatest need is 
the effectuation at once of a rate of 
tool production sufficient to accomplish 
the entire military program designed 
to provide the minimum necessary 
force for the security of the U.S.” 

The Johnson report said it is “the 
opinion of many in the Defense De- 
partment that the machine tools should 
be made available to military producers 
without any regard to the extent to 
which diversion from the civilian econ- 
omy will result. 

“It may well be that the production 

of some civilian items will have to be 
drastically curtailed in order to make 
available existing tools and facilities for 
defense production.” 
P Reason for Delays—Washington an- 
alysts saw in this statement a crystal- 
lization of growing rebellion against 
the “butter and guns” political phi- 
losophy which has been the real block- 
ade to on-time defense production 
schedules for aircraft and other de- 
fense materials as well. 

The Johnson report lists seven rea- 
sons given by the Air Force for delays 
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in aircraft production. They are: 

e Shortage of alloying materials par- 
ticularly for high-quality steel. 

e Shortage of structural steel for new 
construction. 

e Shortage of basic materials processing 
capacity. 

e Shortage of available facilities due 
to maintenance of civilian production 
at a very high level as in the automobile 
industry and the time necessary for con- 
struction of new facilities. 

e The machine tool bottleneck. 

e Manpower shortages and stoppages. 
e Critical components shortages. 

> Deliveries Drop—“It may well be that 
the defects should have been revealed 
sooner and remedial action taken ear- 
lier,” said Johnson. “While these im- 
pediments will eventually be whipped, 
we intend to see to it, if at all possible, 
that the time is soon and that the ob- 
stacles do not recur. 

“Further, we intend to investigate 
why certain of these areas were not 
canvassed mere quickly by one or an- 
other of the top military and civilian 
mobilizers and trouble shooters and the 
difficulties eliminated.” 

Johnson stated that: Deliveries of 
aircraft from July 1950 through June 
of 1951 fell some 13% below even the 
adjusted conservative total anticipated 
for that period. 

And he pointed out that the air- 
craft schedules are a misleading yard- 
stick of speedy mobilization. Because 
of the practice of readjusting them, 
when “for one reason or another, justi- 
fiable or not, schedules in a past period 
have not been met.” 
> Production Czar—And he warned, 
“Based on contracts before July 1951, 
deliveries of modernized aircraft and 
equipment for our 95-wing Air Force 
will not be made for a considerable 
period. Our present air strength is 
below what the American public ex- 
pects and believes. The sad fact is 
that we do not have a modernized air 
fleet which begins to approach our 
target of 95 wings,” he added. 

The Johnson “interim report’’ called 
for establishment of a “procurement 
czar” to oversee and expedite procure- 
ment for all three military services and 
to resolve conflicts between them. 

He should be either an undersecre- 
tary of Defense, with complete procure- 
ment responsibility for all three military 
departments, or a chairman of the 
Munitions Board with broader delega- 
tion of powers to “scissor through the 
red tape which normally surrounds a 
conference.” 
> More Red Tape—Some Washington 
observers say that the present Muni- 
tions Board setup, with its many 
interservice committees of conferring 
officers, each responsible to his own 
service, is itself slowing the defense 
effort which it is supposed to speed. 








They question whether the setup 
proposed by Senator Johnson would 
not merely super-impose another batch 
of conference red tape to the formid 
able entanglement already existing. 


Administration View 


Meanwhile Aircraft Production Board 
Chairman Harold R. Boyer last week 
described the recent scaling down of 
aircraft production schedules to fit air 
craft engine deliveries as an expedient 
which “makes the lowest common 
denominator the limiting factor, con- 
trary to the philosophy of production 
which has enabled us to rearm in other 
crises.” 
> Long Lag Felt—““What is penalizing 
aircraft production now is a result of 
what we didn’t do 16 months ago,” 
Boyer said. “The lack of sufficient 
engine capacity is traceable directly to 
the shortage of machine tools now that 
acceleration of engine production be- 
comes vital. 

It was not until recent weeks that 
priority assistance, pricing relief, gov- 
ernment pool orders and a sympathetic 
understanding of the problem, cleared 
the way for the machine tool industry 
to get its production into high gear. 
This long lag is now being felt severely 
and will manifest itself for many 
months to come,” he warned. 

Boyer warned that there is no short 
cut to the proposed build-up of aircraft 
production to approximately 2,000 
planes a month by 1953. The next nine 
months are apt to be a continuing 
critical period. 

“We cannot forever adjust schedules 
to pace the lowest factor of supply,” 
Boyer said. “Rather we must buttress 
production all along the line and do 
a detailed job of allocating resources 
in short supply to the most urgent pro- 
grams.” 
> Cutbacks Forecast—Boyer’s remarks, 
the first frank official statement from 
a mobilization agency discussing the 
cutbacks on schedules were written fot 
the Aircraft Industries Assn. publics 
tion Planes. Forecasts of the schedule 
cutbacks, and additional details abo 
them have been reported previously 
AvIATION WEEK 
Oct. 29 issue). 

Meanwhile Adm. DeWitt C. Rant 
sey (Ret.), president of AIA, warned 
that aircraft production manpowel, 
particularly shortages of skilled engi, 
neers and technicians, is becoming 
more and more of a critical problem as 
production mounts. 

Ramsey called for remedial action to 
be taken now, although the worst pinch 


(Oct. 15, Oct. 22, 


will not be felt for a year or two. “If’ 


the solution is not found soon, this 
could easily become the major obstacle 
to high production of military aircraft,” 
he declared. 
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Rocket armament carried in wingtip- 
mounted streamlined containers is the 
startling feature of Northrop’s latest 
version of the Scorpion, the F-89D. 
Coupled with the offensive punch of 
the rockets is the avionic brain which 
aims and fires them automatically. 

The first model of the new Scorpion 
has been completed at the Hawthorne, 
Calif., plant of Northrop Aircraft, Inc., 
and is undergoing flight tests. Air 
Force has awarded Northrop a quantity- 
production order. 
>Other Changes—In addition to the 
new location of the rocket battery (in 
the earlier Scorpions they were under 
the wing on external racks) there have 
been some other changes made. The 
nose contour of the D, even allowing 
for its test-flight pitot tube and yaw- 
meter boom, is different from the 
earlier series. New nose is more 
rounded and appears longer. 

Horizontal tail of the F-89D no 
longer has the external hinge-balance 
fittings which were found necessary 
after flights of the first few planes. 

And Northrop has gained an 11% 
Tange increase over the C series by in- 
corporating extra fuel capacity. 
>Rest as Before—Basically the D is 
still a Scorpion. The engines are Alli- 
son J-35 turbojets with afterburners 
(presumably the —21 engine). Its gross 
weight is in excess of 40,000 Ib. Wing- 
span is 56 ft. 2 in., overall length is 
53 ft. 4 in., and height is 17 ft. 7 in. 

Air Force says that the plane is in 
the 600-mph. category and will oper- 
ate above the 40,000-ft. level. Decele- 
tons, designed at Northrop, provide the 
speed control necessary to the all- 
weather interception mission of the 
craft. 

Further details of the Scorpion were 
published in Aviation Weex Aug. 20, 
1951, p. 21. 
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F-89D Scorpion Carries Wingtip Stings 




















New Facts on Jet Combat Worry Allies 


The new kind of air war in Korea, and the increasing threat posed by the build-up 
of Communist jet fighter strength in Manchuria is arousing renewed study and 
counter-measures in the headquarters of United Nations air forces. Last week, 
AVIATION WEEK received parallel reports of reactions to Korean jet combat 
from the three main bases of democratic air strength. 


From Tokyo... 
By Alpheus W. Jessup 


(Chief, Tokyo Bureau, McGraw-Hill 
World News) 


The Lockheed F-80 still is considered 
to be the best ground-attack jet in 
Korea. 

There is considerable belief here that 
development of an airplane along the 
proved lines of the F-80 is the answer 
to the interdiction-close support require- 
ment. Experts here would give it a 
little more power and a little more 
speed, continue using a_ centrifugal 
type engine, which is less vulnerable 
than the axial flow type. 
> Revisions—Compared with the F-80, 
the modified version would have more 
clearance for 1,000-Ib. bombs, would be 
equipped to haul six napalm tanks. 

While it is difficult to prove scien- 
tifically here, the F-80 appears to have 
aerodynamic characteristics superior to 
the F-84 which improve its takeoff 
payload and distance and make it better 
for terrain flying. The F-80 has been 
fitted to carry such varying ammunition 
loads as two 500-Ib. bombs plus four 
260-Ib. fragmentation bombs; two 
1,000-Ib. bombs plus eight rockets, or 
four napalm bombs. 

Another pressing problem Gen. Hoyt 
S. Vandenberg, USAF Chief of Staff, 
found on his recent visit to the front 
is the need for long-distance jet bomb- 
ers (AviaTION WeExk, Nov. 19, p. 16). 
The Air Force has complete command 
over the battle area and as far north 
as Sinanju. But there are potential air- 
fields between Sinanju and the Yalu 
River which would give Reds bases 
which would extend their jet range over 
the battle line. The U.N. Air Force in- 
terdiction program would be interfered 
with. 
> Major Problem—An overall attack by 
Red fliers on our cramped fields or a 
couple of passes at any one base would 
take a heavy toll of aircraft. Even more 
serious would be a bomber strike, pot- 
holing one or two runways while U.N. 
aircraft were airborne. Properly timed, 
it would catch a lot of our aircraft in 
the air with no place to go. 

This points up a major long-term 
problem: adequate airfield construction 
engineering. It is a must. 

“So far,” said an AF officer, “it is 

(Continued on page 17, top) 
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From London .. . 
By Nat McKitterick 
(McGraw-Hill World News) 


Confirmation by Under Secre- 
tary for Air Nigel Birch, this 
week, of the long-known fact that 
the highly touted Soviet MiG-15s 
are powered by copies of Rolls- 
Royce Nene engines has set off a 
wave of concern in British air cir- 
cles: How have the Russians ob- 
tained such high performance from 
a centrifugal flow engine? 
>» Press Concerned — The Man- 
chester Guardian’s air correspond- 
ent asks: “How have the Russians 
contrived to build an aircraft which 
can fly at the speed of sound while 
using a centrifugal-flow engine? 
Photographs of the MiG itself do 
not reveal any aerodynamic fea- 
tures, but it appears to be a much 
simpler machine than the Ameri- 
can Sabre and, therefore, is prob- 
ably lighter in weight and smaller 
in span.” 

The correspondent continues: 
“Technical experts will not be satis- 
fied by General Vandenberg’s 
statement that this is a transonic 
aircraft unless there is much fur- 
ther information about it. But 
if the General’s statements are 
right, it is doubtful that Britain’s 
new fighters, the Hawker P.1067 
and the Vickers Supermarine 508, 
which are still two years from serv- 
ice, will have more than a margin 
of 80 mph. over existing MiGs.” 

Only two British types, both 
naval and only one now in service, 
are using Nenes, the Supermarine 
Attacker, the first squadron of 
which went into service on HMS 
Eagle this fall; and the Hawker Sea 
Hawk, which is to go into service 
early next year. 

The Russians bought 25 Nene 
Is (4,500-Ib. thrust) and 30 R-R 
Derwent V engines during 1947. 
Both engines at the time were com- 
pletely off the security list. 

There is speculation also about 
what the Russians have been doing 
with the Derwent V. This engine 
powers the Gloster Meteor IV. 








From Washington .. . 
By Ben S. Lee 


Soviet air power investment in terms 
of planes and personnel in the Korean 
war is enormous and a serious challenge 
to U.N. air forces, Air Force Chief of 
Staff Hoyt S. Vandenberg told his first 
Washington press conference since his 
return from the Far East. 

“Control of the air in northwest 
Korea, although by no means lost, is 
not as firm as it was,” he said. 

Gen. Vandenberg said there were at 
least 1,400 Soviet aircraft in operation 
by Chinese Communist forces and that 
nearly half that number were MiG-15 
fighters. “These forces,” he said, “are 
now operating in greater numbers and 
with more aggressiveness below the 
Yalu.” 
> Hit Airfields—The Yalu River form 
a boundary between Korea and Man- 
churia. The river valley over which 
many air battles are being fought has 
been nicknamed by United Nations 
pilots “MiG alley.” 

That Chinese Communist forces are 
planning still heavier emphasis on ait 
is evident, Vandenberg said, because of 
their continued attempts to complete 
three major airfields in the Namsi sec- 
tor of northwestern Korea—south of the 
Yalu. All three Oxus bases are capable 
of jet fighter operations, he continued, 
but so far B-29 bombing efforts have 
kept them inoperable. The three bases 
are located in an area of less than 20 
miles. 

Indicative of stepped-up Communist 
air operations in the Korean theater, 
Vandenberg explained, is the fact that 
during the summer months MiGs 
sighted by U.N. pilots averaged from 
300 to 400 a month. In September, 
he said, sightings jumped to 1,400 and 
in October to 3,000. This represents 
an 800% increase of Red fighter ac 
tivity over the summer average. 
> Superior Plane—While still too early 
for complete November statistics, he 
added, MiG operations this month 
were running ahead of October rates. 

“The MiG airplane,” Vandenberg 
said, “upon the design and production 
of which the Russians have conceit 
trated ever since World War II is su 
perior to our planes in many respects it 
can out perform our own North Amer 
ican F-86~the only airplane in produc 
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From Tokyo... 


(Continued from page 16) 

not in error to say that we haven’t built 
an airfield in Korea.” Three major fields 
are expanded Japanese-built _ strips. 
Others have been carved out, but are 
far from satisfactory. 

> Tactical Support—Vandenberg and 
Air Force commanders here feel the AF 
has been the ~~ boy in Korea 
for failure of the Ground Force com- 
mand in the Far East to maintain ade- 
quate artillery support prior to the 
Korean outbreak. 

When troops went into Korea, they 
had practically no artillery and only 
three battalions larger than the 105 mm. 
howitzer. Air power was thrown in as 
a replacement, an - pee replace- 
ment by any method of calculation but 
the necessary replacement which saved 
the American and U.N. forces. 

Fifth Air Force, the tactical com- 
mand of FEAF, did a tremendous job 
of support. In a summary of early No- 
vember, 1950, the Ground Force com- 
mand (General MacArthur’s Far East 
Command) stated that the air had 
knocked out 75% of the North Korean 
tanks and 80% of the enemy artillery 
destroyed during the campaign. 
> Almond Critical—It further indicated 
that without the air support, the Army 
could not have stayed in Korea. Prisoner 
interrogations led to an estimate that 
enemy demoralization during the break- 
out from the Naktong River perimeter 
was over 50% attributable to the air 
operations. 

Most Ground Force commanders 
admit this. A few, like Lt. Gen. Ed- 
ward M. Almond, General MacArthur’s 


chief of staff and commander of the 
Tenth Corps, bitterly denounced AF. 
(The Tenth Corps was the separate 
command which operated in northeast 
Korea during the disaster of the Chinese 
intervention a year ago.) General Al- 
mond’s judgment, however, has been 
criticized by many. 

He refused to read the basic War 
Department manuals on air-ground co- 
ordination and support, even when per- 
sonally asked to do so by Air Force 
generals. 

Almond also refused to man the 
radios supplied by Fifth Air Force to 
maintain contact with the Joint Opera- 
tions Center, the hub from which all 
air support was directed. Fifth had to 
put its own communications personnel 
on these sets, although air-ground co- 
ordination assigns to the Ground Forces 
responsibility for maintaining com- 
munications to the supporting Air 
Force headquarters. 
> Praise for Support—So confused was 
the military situation at this time with 
the separate commands of Eighth Army 
in the west and Tenth Corps in the 
east, that Lt. Gen. E. E. Partridge, 
Fifth Air Force commander, had to 
determine the division of his air effort 
every morning. There was no single 
theater command to set up priorities 
for him. 

MacArthur was too far away in Tokyo 
to give an adequate assessment of the 
situation in time to determine the re- 
quirements at every point and direct 
Partridge how to expend Fifth’s effort. 
Seldom has a supporting arm com- 
mander had to bear this load and re- 
sponsibility. 

In spite of this confusion and in- 


direction, Fifth gave support to Al- 
mond’s Corps in such measure that 
Maj. Gen. David G. Barr, commanding 
general of the Seventh division under 
Almond, wrote to Partridge thankin 
Fifth for the “finest air support” he ha 
ever received in combat. 

> Van Fleet Happy—What Vandenber, 
now fears is that the overemphasis ol 
misleading propaganda on close-support 
will lead to a waste of American mon 
on airborne “short-range artillery” 
which should be spent far more profit- 
ably for other air requirements. 

He recently came away from Korea 
assured by General Van Fleet, com- 
mander of the Eighth Army, that the 
present interdiction campaign is of in- 
estimable value in maintaining U.N. 
superiority along the front line. Van 
Fleet wants the air kept on the job it 
is doing. Today the Ground Forces 
have adequate artillery, not quite but 
almost hub to hub, that can handle 
most enemy battle targets unaided. 

With this sort of teamwork, the 
Ground Force more efficiently destroys 
enemy forces and installations on the 
front line, calling sparingly on air sup- 
port for those targets which ground 
weapons cannot hit properly. 
> Basic Role Unchanged—Air power is 
concentrated on the flow of enemy sup- 
plies behind the battle line, beyond 
range of ground weapons. It shifts to 
frontline targets only when ground 
weapons can’t do the job. 

And Vandenberg came away from 
Korea convinced that strategic bombing 
still retains top AF priority. He made 
a point that only America’s ability to 
deliver the atom bomb deters the Rus- 
sians from World War III. 





From Washington... 


tion today capable of challenging the 
MiG on approximately even terms.” 

The MiG is a lighter and faster air- 
plane of somewhat shorter range, he 
added, and has out-climbed the best 
airplanes that have been tested against 
it. 

“What is discouraging about the per- 
formance of the MiG is its demon- 
strated ability to operate at speeds in 
excess of the speed of sound. It has 
performed in combat at extremely high 
approaching 50,000 
” 


> Pilots vs. Planes—The high quality of 
the MiG alone should prove a warning 
to this nation, he added, because not 
only have the Soviet designers mastered 
the problems of extremely high speed 
aircraft, but in many cases they have 
solved aerodynamic problems which 
still hinder us. 

But, he said. so far, superior training 
and combat techniques of U.N. pilots 
give them the edge over Red China 
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airmen, even though our F-86 and their 
MiG are just about evenly matched. He 
said reports that our World War II 
B-29 and the later B-50 were being shot 
down in large number are not true. To 
the contrary, he pointed out, until the 
present time the U.N. has suffered only 
11 B-29 and B-50 combat losses of 
11,570 sorties. 

The jet fighter ratio has been approxi- 
mately 6-to-1 in our favor. USAF has 
lost a total of 146 aircraft during the 
last three months—September, October 
and November. 
> Hard Fight Ahead—‘‘One fact is cer- 
tain if the war goes on and if the enemy 
continues to increase his air effort at the 
present rate or even maintain it at the 
present level,” Vandenberg said, “We 
are clearly in for a hard and bitter fight 
in the air.” 

“The Russians have grasped the cen- 
tral meaning of the revolution in mili- 
tarv strategy brought about by the de- 
velopment of air power. It is obvious 
that thev do not intend to accept the 
frustration of their world-wide aims 


which our superior air—atomic power 
has imposed upon them since World 
War II. 

“On the basis of what they have 
already disclosed in Korea, we must face 
the fact that the air supremacy upon 
which we have relied in the past is now 
faced with a serious challenge. This 
challenge can be met only by far more 
serious efforts than any this country has 
previously contemplated or planned.” 


Senate to Probe 


AMC Irregularities 


Senate Preparedness Committee, 
headed by Sen. Lyndon Johnson, ex- 
pects to hold hearings on “favoritism, 
fraud and corruption in the letting of 
contracts” at Wright-Patterson Air 
Force Base. 

A spokesman for the group said that 
it is “very likely” hearings would be 
held at Dayton before the reconvening 
of Congress in January. No date has 
been set. 
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Sparkman Pleads 
For Nonsked Coaches 


Senate Small Business Committee 
Chairman John Sparkman has branded 
as “a paradox” the CAB transconti- 
nental coach decision announced re- 
cently after Congress recessed. Spark- 
man wrote CAB Chairman Donald 
Nyrop: “It portrays the growth of air 
coach with commendable eloquence . . . 
and then rejects an application which 
would further that growth.” 

And he continued: 

“I am convinced the unsubsidized 
nonskeds can and should be allowed 
to live and grow without detriment to 
the country’s air transportation industry 
—in fact, with great benefit to all seg- 
ments of that industry. I ask that you 
let them do so until you have com- 
pleted your long-term study. . . .” 
> Adams’ Dissent—In the “‘transconti- 
nental coach-type service case” the five- 
man Board held 4-to-1 that there was 
no “public convenience and necessity” 
for more air coach service than the 
regular certificated airlines could give. 
CAB Member Joseph Adams dissented, 
saying both the public and the regular 
airline welfare have gained from the 
nonsubsidized air coach service of the 
nonsked airlines (AvIATION WEEK Nov. 
19, p. 81). 

Sparkman mentioned Adams’ dis- 
sent: “It seems to me that Colonel 
Adams has grasped the underlying eco- 
nomic and social facts in this problem. 
In his dissent in the ‘transcontinental’ 
case, he proves conclusively, in my judg- 
ment, that there are hundreds of thou- 
sands of persons who will not fly if the 
Board majority’s attitude—as manifested 
in the case in question—is permitted to 
prevail in nonskeds in general.” 
>» Need Expansion—Sparkman recalled 
an earlier letter from his committee to 
CAB, stating: “It seems to your com- 
mittee that the CAB might well re- 
assess its whole approach toward air 
transportation. Certainly its restricted 
view, resulting in the use of subsidy to 
provide high-cost luxury air service for 
a small part of the population, needs 
re-examination. 

“The operation of the non-scheduled 
air carriers has demonstrated that there 
is strong public demand for cheap air 
transportation on a vastly expanded 
basis.” 

Nonskeds Assn. President Amos 
Heacock meanwhile has gotten off 
another blast of his own against the 
CAB decision denying public conven- 
ience and necessity of independent non- 
subsidized airline coach service: ‘This 
is the board that in 1947 and 1948 
forced fare increases upon the Amer- 
ican public at the time independent 
operators were establishing their $99 
transcontinental fares.” 
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HUGGINS TAKES AF POST 


Edwin V. Huggins last week was slated 
to assume his duties as Assistant Secretary 
of the Air Force. Huggins has been execu- 
tive vice president of Westinghouse Electric 
Co. and was secretary and head of the 
law department of that organization before 
becoming vice president last May. He 
served five years as chairman of the National 
Security Industrial Assn. and holds Ph.D. 
and law degrees from Yale. The new official 
is a resident of Maplewood, N. J. 


Truce Won't Alter 
U.S. Air Planning 


A truce in Korea would have no 
effect on USAF and Naval air expan- 
sion programs, AVIATION WEEK has 
learned. 

Said Air Force Secretary Thomas K. 

Finletter, “One hears statements of 
doubt as to whether or not we of the 
United States will have the wisdom to 
build and maintain a force of this kind— 
that we will be subject to fluctuations in 
opinion as a result of some temporary 
improvement in the international scene, 
such as successful conclusions of the 
Korean war.” 
P Losses Not Counted—“Being strong 
may be expensive and disagreeable,” 
he said. “But being weak is an invita- 
tion to disaster. I believe that with the 
facts before us, we Americans will have 
what it takes to maintain this kind of 
establishment and to maintain it even 
at the cost of considerable inconveni 
ence and expense to ourselves.” 

Attritional losses of aircraft in the 
Korean effort, another Air Force spokes- 
man said, at present are not being 
counted against the overall expansion 
program beyond the 95-wing structure 
presently projected. 

For example, he said, our expansion 
is figured on a procurement and produc- 
tion rate—plus the cost in dollars, 
planes, etc., of Korea. Naval air expan- 
sion programs are similar, he said. 


> Korea Is Warning—Military expansion 
in planes, tanks, ships, and guns, still 
another spokesman stated, is geared to 
offset possible aggression from Russia 
and not related to the relatively minor 
losses suffered so far in Korea. 

Aggression in Korea, while at high 
cost in men and material, merely served 
as the catalyst which awakened this 
nation to its military weakness, par- 
ticularly in air power. 


ARB Certification 
Of Comet Is Near 


Flight tests for certification of the 
de Havilland jet Comet by the British 
Air Registration Board have been com- 
pleted, R. E. Hardingham, chief execu- 
tive of the ARB, told Aviation WEEK. 

A total of over 1,300 hr. of flying 
tests, including ‘all tropical trials, have 
been completed and the ARB is in a 
position to issue technical certification 
immediately for the Comet for pas- 
senger operation as soon as the paper- 
work is completed, Hardingham dis- 
closed during a visit at the British 
Embassy in Washington. 

This puts the British plane one tech- 
nical step nearer to operational status 
as the first jet passenger transport for 
round-the-world routes, cruising at over 
400 mph. 

Nevertheless, Civil Acronautics Ad- 
ministration officials im Washington 
confirmed that they would not be able 
to accept the ARB certification of the 
Comet for use by U. S, airlines without 
CAA’s own tests or exhaustive study by 
CAA technical staff of test data sup- 
plied by British. 

Overseas National Airwavs, which 
wanted to buy two Comets for U. S. 
operation (Aviation Weex Nov. 26, 
p. 14), would not risk paying for possible 
certification tests for CAA in addition 
to other purchases expenditures. 


Sabena’s Copters 
Complete First Year 


High regularity of service during its 
first year of scheduled copter mail flying 
has prompted Belgium’s Sabena to go 
ahead with plans for increasing the 
craft’s utilization. 

Sabena’s two Bell 47-DLs flew the 
268-mile, circuit with an average regu- 
larity of 91.2% for the route and 86% 
regularity for the stops, carrying more 
than 50 tons of mail, representing some 
4,630,000 letters. Weather interrupted 
the service during 9% of the flights, 
technical difficulties were responsible 
for 5% of the delays. Sabena has 
equipped one of the Bells for instru- 
ment flying, and once the pilots become 
familiar with blind flying procedures, 
hopes to lick the weather. 
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Our Valve Division. Plant at 
Battle Creek, Michigan 
is equipped with highly specialized 
Eaton-developed facilities 
for the production of 
Jet Engine Compressor Blades 
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EATON MANUFACTURING COMPANY 


CLEVELAND, OHIO 
VALVE DIVISION: 9771 FRENCH ROAD «+ DETROIT 13, MICHIGAN 


EATON PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets « Hydraulic Valve Lifters « Valve Seat Inserts « Jet 
Engine Parts « Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings « Heater-Defroster Units + Snap Rings 
Springtites * Spring Washers * Cold Drawn Steel * Stampings Leaf and Coil Springs « Dynamatic Drives, Brakes, Dynamometers 











PRODUCTION ENGINEERING 





HALL OF GIANTS is Lockheed’s multi-million-dollar bid to keep manufacturing facilities in pace with design for at least 15 yeas 


Lockheed’s Investment in the Future: 





Giant Machines for Highspeed Designs 


® Trend toward higher Mach numbers calls for strong, 


relatively thin structures and new techniques. 


® So Lockheed has been installing special ‘heavies,’ 
to let manufacturing keep pace with design. 


By Irving Stone 


Burbank—A mighty fabrication facil- 
ity projected to keep pace with airframe 
design for a minimum of 15 years is 
rapidly being pushed to completion by 
Lockheed Aircraft Corp. 

This Lockheed “Hall of Giants,” 
spreading over an area of approximately 
150x350-ft., houses a special battery 
of manufacturing “‘heavies,” unusually 
large by present-day airframe industry 
standards. 

All of the Hall’s machinery and 
equipment is Lockheed-owned. The 
main units, installed, represent an in- 
vestment of more than $24 million, 
with the special building adding an- 
other $4 million. The facility already 


is about 90% operative and after the 
first of the vear it will be in full swing. 
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> Foresight—Lockheed’s acquisition of 
this machinery and equipment points 
up the foresight of its manufacturing 
researchers. The units were specified in 
1948—at a time when the airplane sales 
market hit a low level and the machine 
tool industry wasn’t overloaded. Today, 
these tools probably could not be ob- 
tained within reasonable time limits, 
and certainly not at 1948 prices. 

Other companies are tending toward 
adoption of this heavier type machinery, 
but so far as is known, none has as full 
a complement as Lockheed. 

Plan for the Hall of Giants began to 
jell in the winter of 1947-48. Purpose 
of the facility was to open up the 
capabilities of the manufacturing branch 
so that engineering design could be 
increased in scope. 
> New Requirements—Lockheed’s plan 








was prompted by the trend in aircrali 
design resulting primarily from _ the 
comparatively high Mach numbers be 
ing attained and the still higher speed 
anticipated. The strong, relatively thin 
structures required would not lend 
themselves to the built-up-assembli] 
scheme that led to beefiness. ; 

Machines were needed that woul(] 
produce long stretches of integrally stif 
ened skin, tapered configurations an 
“sculptured” plate stock. Then, toe 
it was obvious that these sheets would 
have to be formed to some extent; ane 
this would require larger bed sizes and 
high tonnages. 

In substance it amounted to this 
Engineering had to have a general ide 
of the capabilities of production m 
chines it could design into, and produt 
tion would have to specify the detail] 
of the machines to translate the desig! 
into feasible fabrication. 
> Looking Ahead—This meant that th) 
machines would have to embody cap} 
abilities beyond present “advanced” att 
frames and afford a utility that woul 
span at least 15 years in taking care ° 
design progress. 
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UNDERGROUND SUBSTATION for G&L skin mill contains all the 


electronic and electrical relaying equipment to run the machine. At right is 


one of the cutting heads and the operator’s moving control station. 
tionary control panel on the machine is used for setting up. 


Accordingly, the equipment 
specially selected, because no standard 
machine tools were considered by Lock 
heed to be able to do the job required. 

Obviously, economy could not be a 
controlling factor. But one economy 
Lockheed manufacturing engineers are 
sure of—with integral stiffening ma- 
chined into the basic component, the 
lager the part to be fabricated, the 
greater will be the savings through 
fewer tools, fewer jigs, and fewer bits 
and pieces to boost assembly complica- 
tion and time. 

This approach puts more cost into 
fabrication for the over-all piece. But 
because detailed assembly work largely 
is eliminated, it is expected to be 


Was 
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A sta- 


cheaper in the end. Meanwhile, no 
comparative figures are available 
the cost-comparison point has not yet 


since 


been reached. 

> Giant Gallery—Here are the major 
machines and equipment that Lockheed 
has put into the Hall of Giants 

For cutting operations, highlight of 
the Hall is the Giddings & Lewis skin 
mill—believed to be the only machine 
of its type to fabricate self-stiffened 
skins (AviATION Week July 9, p. 40) 
It is a masterpiece of size and “intelli 
gence.” 

Its first job will be to cut one-piece, 
integrally stiffened skins for the 
F-94C and taper the sheet over the box 
beam. It will also be used for the 





SKIN MILL by Giddings & Lewis is believed the only one 
of its type for making self-stiffened skins. Cutting heads 


* 


spew out chips at rate of 2-3 barrels a minute, to be car- 
tied up inclined belt at far left, and dumped in hopper 
, outside the building (above). 





Connie, on and lower surfaces 
f the panels and on the 
outer panels of later models. Obviously, 
t will be applied to new designs from 
here out. 

Lockheed specified the skin mill and 
collaborated with G&L and General 
Electric Co. to get a relatively high- 
production universal machine both to 
mill and profile sheet 10 ft. wide by 
32 ft. long—this being considered the 
largest plate stock that generally will 
be handled by the mills in the next 15 
vears. Cost of the G&L machine in- 
stallation is estimated at than 
$400.000 
>» Why the Mill?—The company’s man- 
cognizant of 


upper 
wing 


( 


nner 


more 


ufacturing engineers are 
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STRETCH... 





WITH TRANSPORTATION that... 
MAKES DISTANT MARKETS 
PROFITABLE — 


SHIP Fiytiig Jor 


AIR FREIGHT 


You name the market —we pick up 
at your door and deliver to your cus- 
tomer’s door. Nationwide 24-hour 
service any place in the country with 
the world’s largest fleet of air freight 
and contract aircraft. 


REMEMBER — 
Air treight is not air express...it’s a lot 
saper end os fost or faster. 





Industries everywhere are expanding 
their distribution sales and service 
with fast, economical Flying Tiger 
Air Freight. Keep up with your air 
freight minded competition—ship 
Flying Tiger Air Freight. 

Get a copy of the new booklet, 
“Industry Ships Air Freight”—just 
call your nearest Flying Tiger repre- 
sentative. 


...@ better way of shipping, 
a better way of buying, 
a better way of selling, 


anywhere, any time, anything. 





GENERAL OFFICES 
LOCKHEED AIR TERMINAL 
BURBANK, CALIFORNIA 
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tle potentialities of forging and cx 
truding schemes. But for integrally 
stiffened panels, it is felt that there are 
now limitations imposed by availabk 
press capacities, size of presses and vol 
ume of production to justify the cost 
of the dies. Another consideration 1s 
that forging technique will have to b« 
developed further. 
‘he extrusion method also is limited 
by the size of the presses—the size of 
the billet they can extrude. Up to the 
size they can extrude, Lockheed feels 


extrusion is a good scheme, and already 


is using a number of the extrusions in 
secondary structures. It gets them in 


3 hie atte Re ph al ? 
HYDROTEL cuts fighter leading edge panel (lower section) from pattern at top. 





| KELLER DUPLICATOR makes steel and Kirksite dies by tracing model’s contours. 


stovepipe form. These are split and 
then stretch-leveled. 
Of the three processes—milling, forg 


ing and extruding—each has its place, | 


but Lockheed feels that where vou have 
relatively small experimental contracts 
with limited number of parts, the mill 
ing procedure seems most feasible. Also 
the G&L machine has such flexibility 
that large or small sheets and heavi 
gages can be handled, and it can serv¢ 
as a “volume production” tool to mill 
integrally stiffened skin or tapered 
sheet. 

> One for All—The new G&L skin mill 
combines in one tool a_ machining 
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fz eel VICKERS PUMPS 


for its fleet of SUPER DC-3’s 









"The performance and 
exceptionally low over- Vickers Mode! PF17-3911 Constant 


Displacement Piston Type Pump 





haul costs of Vickers 
Pumps on our fleet of 
| DC-4’s” —Capital Airlines 





The superior performance record of Vickers Constant all efficiency, (2) very low weight per horsepower, 


Displacement Piston Type Pumps on their twenty-five (3) outstanding dependability and unusually long life. 


rs. 


+ and | DC-4's is the reason why Capital Airlines specified | Other significant considerations were the importance of 


forg: these Vickers Pumps for their new fleet of Super DC-3’s. standardization and low overhaul costs. 
place, 


a Important among the characteristics of these Vickers Ask for Bulletin A-5200, “The Most Complete Line of 
tracts 
: rom Pumps are: (1) exceptionally high volumetric and over- — Hydraulic Equipment for Aircraft.” 
_ Also 
ibility 
heavi WiIckER$ 
serve ICKERS Incorporated - 1462 OAKMAN BLVD.-+ DETROIT 32, MICH. 
» mill Division of The Sperry Corporation 
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UNITED AIR LINES 


started 
increasing 
typing 
production... 
decreasing 
office 

costs 

with 





...and the same successful formula for insuring the 
continuous flow of records, reports and correspondence 
so vital to smooth air line administration is still appli- 
cable today! 

In these heavy schedule days, United Air Lines—cele- 
brating their 25th anniversary—claim their vast aerial 
network demands peak individual productivity in their 
offices throughout the country to 
assure peak operating efficiency. 

That’s why they are relying on 
Remington Electri-conomy, Super- 
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arrangement that normally would te- 
quire separate machines for milling and 
profiling. ‘lhe massive unit is 18 ft. 
high, 30 ft. wide and 80 ft. long, weigh- 
ing 200 tons. It uses 12 drive motors 
totaling about 350 hp., exclusive of 18 
motors and generators delivering the 
power supply (all General Electric). 
I'he table has a working area 10 ft. wide 
by 34 ft. long and will handle loads of 
150 tons. 

Operating in three dimensions with 
two feed motions, the machine is de- 
signed to work in a feed range from 3 


| to 150 in./min., with infinite inter- 
| mediate speeds. 


A two-dimensional electronic tracer 
control simultaneously guides the longi- 
tudinal and lateral cutting motions and 
a vertical rise-and-fall cutting action 
controls variations in web thickness 
Speed control and the steering control 
which guides the cutting angle are 
combined for ease of operation. 


A catwalk gives the operator a good | 


view of the work and allows him to 
move with ease from one end of the 
machine to the other. 

The cutting heads are the first 
100-hp. units made with single rotor 
and stator and, as a result, are con- 
sidered the most compact power units 
of their type known. 
> Chip Blizzard—The cutting action 
spews out a blizzard of chips, convert 
ing about 600 cu. in./min. of solid 
75S-T into metal flakes—the equivalent 
of 2-3 barrels of loose chips. 

From the cutters the chips are blown 
through a hood onto an inclined rubber 
belt conveyor that feeds another trans 
verse conveyor leading to an inclined 
link belt feeding large elevated hoppers 
outside the building. From these hop- 
pers the chips are dumped into trucks 
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To insure that the machined part 
will be held flat, the mill is fitted with} 
a large universal master vacuum plate| 
of six sections. These comprise the sur 
face plate carried on the table of the} 
machine. The plate normally is used] 
alone for experimental parts or limited 
production. In addition to vacuum} 
holding, mechanical holdown is used] 
around the periphery of the part. 
® Jobs for Plate—The plate also is de 
signed to mount an auxiliary or project 
plate for one particular part and is a 
easy and quick means of chucking 
for repetitive runs. And the vacuut 
plate can be tilted, section by section 
for mounting up skins which are to & 
tapered. 

The tilting may be done long} 
tudinally, crosswise or in compoun 
directions, and is accomplished } 
methods similar to tilting a shop sit 
plate, the tilting elements being @ 
culated and ground shims inserted 
der the legs of the section. 

The complex functions of supplyitt 








the various services such as electric 
. 
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metal that doesn’t 


The buckets in a jet engine have a mighty 
urge to stretch . . . the combination of 
1500° of heat plus the centrifugal force 
generated at 10,000 rpm makes almost 
any metal want to grow, or “‘creep’’. But 
the hairbreadth tolerances in the moving 
parts of jet engines just don’t get along 
with any creep in the buckets. 


And so, because we are the largest 
producer of buckets and blades and 
rotating assemblies for jets, Thompson 
metallurgists and engineers investigated 
“creep” until they have become leading 


YOU CAN COUNT ON THOMPSON FOR ENGINEERING LEADERSHIP Thompson Products. Inc. 





Turbine Wheel for Jet Engine. 


authorities on it and its solutions. 


Processes developed by Thompson in the 
use of heat-resisting alloys are helping 
American-built jet engines to fly faster 
and longer and higher. . . and with longer 
intervals between blade replacement. 


The day is coming when the things we 
know about metals and parts to operate 
at high temperatures and high speeds can 
be important to you. We'd like to discuss 
Thompson engineering leadership with 


you soon. When may we call ? 





JET DIVISION 


Euclid, Ohio; Harrisburg and Danville, Penna. 





Buckets for Turbine Wheel. 


















circuits, hydraulic and coolant lines, 
air pressure hoses, etc., would normally 
complicate a machine of this type be- 
yond the point of practical accessibility. 
[his is overcome by an ingeniously 
designed feed-reel box which pays out 
and takes up on the connections with- 
out the usual encumbering slack. 

> Control Setup—The machine’s mov 
ing control station, which can be posi 
tioned to any point along the front of 
the rail, holds the immediate controls 
required by the operator. Other con 
trols, used in setting up the operation 
(which head or heads will be used, up 
and down or horizontal contouring) are 
at the end of the rail on a fixed station. 


In addition, there is an underground 
contro] room containing all the elec- 
tronic and electrical relaying equip- 
ment. ‘This really is a substation in re 
lation to the machine. Main power 
comes in here and drives four sets of 
motor-generators which supply juice to 
the cutting head motors. Also, there is 
a 50-hp. motor coupled to two ampli 
dyne generators, one feeding the table 
drive motor, the other feeding the 
traverse motor on the rail carrying the 
heads. Vertical rise-and-fall of cutting 
heads is controlled hydraulically, as are 
table and rail speeds. 

"here is another panel that cuts in 
out the various machine services 


( 





© IDEAL SPEED CONTROL 





Oficial U.S. Nary Photo 


Now Possible With 


SAFE FLIGHT PRESTALL INSTRUMENTATION 


Land a jet in 300 feet? Just routine for Navy pilots thanks to thorough 
training, improved techniques, and new instrumentation such as the Safe 
Flight prestall system now standard on several types of naval aircraft. 


Adjusted for any desired prestall margin regardless of load, flap position, 
or other condition affecting a stall, Safe Flight instrumentation gives more 
precise and positive warning than any other method. It lets the pilot con- 
centrate on the landing, not his air speed indicator. 
BRACKETS IDEAL APPROACH SPEED. Now Safe Flight makes it possible to 
bracket any desired approach or climb speed by using multiple prestall 
sensing units to trigger, at any percent of maximum lift, control shaking 
signals of progressive amplitude which take the ‘‘skill” out of approaches 


at minimum speed, 


Such automatic indication of the ideal approach speed plus positive pre- 
stall warning answers perfectly the designer's problem of securing optimum 
landing performance as well as perfect prestall characteristics. Our engi- 
neering staff would be glad to discuss prestall instrumentation systems for 


your aircraft designs. 


AY} 73 FLIGHT INSTRUMENT CORPORATION 


White Plains, New York 
PIONEERS IN STALL INSTRUMENTATION 
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lube, coolant, rail elevation, hydraulj 
motors. The various circuits are safe 
interlocked, so that failure of a vi 
service will shut down the machine, 

Now Lockheed engineers are puttin 
the huge skin mill throuch its init 
checking period to determine require 
adjustments, alignments, ultumace teed 
speeds for required accuracy, etc. Oper 
ators are being trained and engineering 
test parts are being cut preliminary 
production runs. ‘This initial trial oy 
the machine also allows evaluation of 
electrical and hydraulic controls, and 
guides thinking on future machines of 
this type. 
> Other Tools—Another cutting tool ir 
the Hall is a Cincinnati Milling Maf_ 
chine Co. Hydrotel, rated the largest of F--—~ 
its type. It has a vertical angle plate , 
12 ft. high and 167 in. long. _—— 

I'he upper part of the machine carries§, 
the tracer control and the lower portior 
constitutes the work-holding area. Cost 
of this machine was about $150,00 
(installed). 

Then there is a huge Keller duplicat 
ing machine, primarily used to manu §3= 
facture dies from steel or Kirksite. It] | 
serves to climinate grinding of the cast: uss 
ings for dics, by producing the contour 
required directly from a model Is} 
cost was about $95,000 installed 
> Forming ‘Tools—lor forming oper f',. 
tions in the Hall, Lockheed’s engineer 
chose three methods—draw, stretch and 
impact. Scheduled to handle the draw 
ing operations is the 8,000-ton Birds 
boro hydraulic press, a towering unit 
stretching 36 ft. above the factory floor 
from a 12-ft.-deep sub-floor level base 
embedded in a 26x 42-ft. concrete 
foundation (Aviation Week Sept. 3 
p. 34). The machine represents an in 
vestment of about $825,000 and Lock 
heed spent about two years talking and 
specifying with manufacturers about 
phases of its design. A vear went int 
its construction. 

The machine is the world’s largest 
triple-action hydraulic draw press. 

The tool will enable Lockheed to do 
what it couldn’t do before—form large 
sections of integrally stiffened skin as 
well as unusually large heavy gage con 
ventional skin panels. If it had been 
employed in the fabrication of the Con 
stellation, Constitution and the P2V 
Neptune, the press could have turned 
out king-size parts, resulting in fewer 
splices, rivets and other time-consum 
ing and weight-adding details (AvrATION 
Week Oct. 22, p. 47). 

Main ram of the press can exert 4 
5,000-ton force. The draw slide com 
tained within it can exert a force 04 
3,000 tons. These two components 
can be locked together. In addition, 4 
hydro-pneumatic cushion in the bed 0 
the press has a 2,000-ton capacity. 

The machine will be used for normal 


deep-drawing operations with the punch 
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BIRDSBORO press is set up outside building (left). 


mounted on the ram or the press bed. 
If the punch is on the ram, 5,000 tons 
of force are obtained; if the punch is 
on the bed, up to 8,000 tons can be 
exerted. 

All three rams can be independently 
operated during any portion of the 
cycle. 

[he press is only now being installed. 
Its huge proportions and the rigging 
operation involved required a minimum 








ie A _— Bi 
ca. | ee 


of obstruction. Accordingly, the area 
of the Hall that will accommodate the 
press now has no walls or roof and en- 
closure will have to await final installa- 
tion touches on the machine, which 
should be ready for operation in the 
next two months. 

The Hall's stretch-wrap giant is a 200- 
ton Hufford—first of this tonnage. In 
stalled cost was about $825,000. 

It primarily is used to stretch-form 





Hall will be extended around it later. At right, Hufford stretch-wrap giant. 


A 





large contoured skin panels and long 
contoured extrusions. It will handle 
a 24-ft. 75S-W extrusion with a cros 
sectional area of 8 sq. in. 

It will accommodate skins 24 ft. long 
and 6 ft. wide in which thickness would 
be a function of 8 sq. in. 

For impact forming, the Hall uses a 
20-ton Chambersburg Ceco drop ham 
mer (ram will lift a 20-ton die). Lock- 
heed engineers say that its capacity is 
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CHAMBERSBURG Cecostamp will lift 20-ton die. At 


double that of the previous largest 
stamp. With installation, its cost came 
to approximately $150,000. 
> Treating Equipment—A huge trich- 
lorethylene degreaser handles parts for 
removing lubricant after machining or 
forming operations. It is a companion 
piece for the G&L skin mill, Birdsboro 
press, the Hufford, Cecostamp and 
other units in the Hall. 

An oven-and-quench tank installation 


reaching from deep below floor level 


to almost roof height handles the heat- 


treat phase in conjunction with form 
ing operations. 

In this compact arrangement, the 
oven is located above the floor with an 
elevator leading down to the quench 
tank below the floor. Transfer of 
materials between the two is easily ac 
complished, the parts remaining in a 
cart used throughout the cycle. 


right is treating set-up, including oven and quench tank, elevator and degreaser. 





Another unit planned for the Hall is 
a large ice box for holding anneal. This 
will be on rollers to allow movement 
between heat-treat oven and machines. 

Details of opening and closing the 
ice-box door so that temperature con- 
trol could be maintained was one of 
the major design problems. The unit 
will be top-loaded, with doors opening 
and closing hydraulically. 

Ihe degreaser, oven, quench tank 





Here’s another time-saving, cost-saving Northrop production technique: 
F-89’s require fewer man-hours, less strategic material, less machine time because Northrop 
production engineers use simple, low-cost phenolic-resin dies in place of conventional 
metallic dies for forming thousands of high-strength metal parts. This technique 
is part of the production knowledge that delivered Black Widows on time in 
World War I1—the same knowledge that’s speeding the production of the 


deadly F-89 Northrop Scorpion, standard all-weather interceptor of the U. S. 


Air Force. 


HAWTHORNE, CALIFORNIA 
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Northrop has many new positions. (¢ 


Your applications invited. 


Builders of 


Pioneer 


Night 
and All-Weather Fighters / $ 
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advanced designs 


O F SPRAGUE TEST EQUIPMENT 


IMPROVED AIR-OPERATED 
HOSE TEST MACHINE 


4 
Model 5-273 provides faster inspection to sd 
AN standards. Low in cost. Operates on { 





100 P.S.I. plant air supply. Explosion proof. 
Can be used with oil, water or corrosive 
fluids. For static testing of hose at any pres- po 
sure—200 to 25,000 P.S.I. Operator fully — 
protected by plexiglas shield covering 10-ft ™ 

long inclined sump. Users report testing 
twice as many hose in a given time as 
formerly 


SPRAGUE MODEL S-226 HYDRAULIC COMPONENT TEST MACHINE 


Flow capacity 0-10 G.P.M. Variable volume 
pressures to 5000 P.S.I. Designed especially 
meet the needs of components manufac- 
irers, Model S-226 is excellent for testing 
ilves, cylinders, hydraulic lines, etc. Other 
1odels with flow capacities to 40 G.P.M 


and pressures to 5000 P.S.I. are available 





Units may be equipped with Sprague Mode! 
216 air operated boost pump to attain static 
mn PST 


SPRAGUE MODEL S-237 
PRESSURIZED CABIN 
LEAKAGE TESTER 


Used for ground testing the pres- 
cabins of large aircraft. Ca- 
pacity to 700 CFM. @ 10 PSI 
Electric motor driven. May be ob- 


Ssurized 


tained with engine. Overall 
length 94 inches, width 60 inches, 
height 63 inches. Various other 


models available. Sprague pioneers 
in the design and development of 
pressurized cabin test equipment 
Hundreds now serving U.S.A.F., ai: 





lines and aircraft companies 

SPRAGUE designs and manufacture wide variety of standard test machines for aircraft 
nd commercial use. If you have test problems, SPRAGUE will gladly aid you ving 
them. Write, giving complete details of requirements 


Nitti 
SPRAGUE 


_@ ngineer ing and _hales— rip. 
14 W. 13 sT. 


GARDENA, CALIFORNIA 


35TH 


1144 W. 135TH STREET, GARDENA, CALIFORNIA 


REPRESENTATIVES 


A. F. Woolsey C. G. Wilson Company DevicEngineering 
"5 Madison St. 1501 So. Akard St., 1701 Walnut St. 
Seattle 4, Washingtor Dallas 1, Texas Philadelphia 3, Pa 
Nielson Hydraulic Equip Rousseau Engineerins 
298 Lafayette St. Montreal Airport 
New York 12, N. Y Que., Camada 


Lawrence J. May 
115 N. Mead 


Wichita, Kansas 
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and ice-box will take the ultimate size 
sheet the Hall will handle—10 x 34 ft 
Cost of this processing equipment is 
figured at about $200,000. 

In addition to these machines and 
related equipment, there are special 
trimming mills, highspeed bandsaws, a 
35-ton-capacity die loader and other 
miscellaneous standard tools. 
> Floor Construction—Specially con- 
structed floors had to be laid down to 
take the loads imposed in the new 
fabrication facility. And building walls 
had to be stressed to take the capacity 
of two 30-ton overhead cranes for toting 
material across the area or servicing 
equipment that is top-loaded. 

These are reported to be the only 
cranes of this capacity in the Los 
Angeles area that operate on a cross- 
over arrangement connecting the two 
bays of the fabrication facility. 

[he imposing capabilities of the 
Hall’s heavy versatile equipment points 
up the increasing importance of the 
manufacturing engineer in the aviation 
industrv’s future. 

With design trends imposing grow 
ing demands for stronger structure, less 
weight, and greater fabricating econ 
omies, tooling and production engi 
necrs are hard-pressed, Lockheed’s 
effort is one industry indication that 
manufacturing men can meet the prob 
lems ahead 


Cornell, GE Set Up 
Electronics Center 


The provision of additional research 
and development facilities for military 
electronics is an immediate objective of 
a joint effort by General Electric and 
Cornell University. In a_pioncering 
venture im coopcration bv educational 
ind industrial research, GE and Cornell 
have established an advanced electronics 
center at Ithaca. ‘The overall purpose 
is to carry out advanced research and 
development in the field of electronics 
and to provide scientists and engineers 
with teaching and educational oppor 
tunities. 

The center, called the General Elec- 
tric Advanced Electronics Center at 
Cornell University, will occupy a mod- 
ernized laboratory located on Cornell 
property adjacent to Ithaca’s East Hill 
Airport. The modification of the build 
ing is scheduled to be completed by 
February, 1952. 

Manager of the center is Brig. Gen 
T. C. Rives (ret.); activities will be 
directed by a four-man management 


team, two men from industry and two 
scientists. 
Cornell will give faculty appoint 


ments to a number of staff members 
of the center; certain members of the 
facultv and staff of Cornell mav by 


employed by GE either as consultants 
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Write for 
Illustrated 
Descriptive 
Bulletin 


Depth Bomb part drawn with 
Advance Dies from 3112” steel blank. 


THIS DIFFICULT STAMPING SIMPLIFIED 
BY NEW ADVANCE TOOLING METHOD 


Here’s another example of ADVANCE tooling ingenuity. The problem: 
This depth bomb tail piece deep-drawn to the dimensions shown above 

. . in just two draws .. . from a 14-gauge steel blank. Similar pieces 
were formerly produced with five or six draws, or by butt-welding 
two halves. 


Advance tooling techniques met the requirements — with dies that pro- 
duced the part in two draws as specified. Advance can help you with 
your difficult drawing and stamping problems . . . and save you time and 
money in your processing operations. Our engineers and our completely 
equipped die plant are ready to serve you. Consult us — or write for 
complete information. 


POR 7M on ee >) |] eee: Se Re od + 


6800 MADISON AVENUE 


CLEVELAND 2, OHIO 


PHONE: WOodbine]-9191 















































a 
12 GOING PLACED / 
Magnesium, the world’s lightest structural metal, has the weight of today’s bomber is as much as three 
kept pace with the tremendous progress in aircraft and one-half tons less than it would have been had 
design. In the past decade, startling design improve- other metals been used throughout. Cutting pounds 
ments have been made—improvements depending off the weight without sacrificing strength, mag- 
upon the inherent advantages of magnesium. Where nesium has made possible the addition of extra 
1,000 lb. of this ultra light metal were used in the features, more payload or greater flying range. 
1940 bomber—now 15,000 to 25,000 Ib. are used. A vital metal in air transportation today, magnesium 
Today it is found in almost every part of these offers even greater design potentialities for to- 
planes in the form of sheet, castings, extrusions morrow. If your aim is light weight, keep your eye 
and forgings. By this extensive use of magnesium on magnesium, 
MAGNESIUM USED IN 1951 AIRCRAFT: 
Fuselage skins Formers and air ducts 
Wing skins, including de-icer system Nacelle skins 
Control surface skins Wheels, brakes, gun turrets 
Flooring extrusions Radar, radio and fire control 
Bomb bay doors equipment 
Propeller spinners Engine castings 
Waffle grid stiffeners Airframe castings 
THE DOW CHEMICAL COMPANY 

Magnesium Department * Midland, Michigan 

New York * Boston * Philadelphia « Atlanta « Cleveland « Detroit « Chicago «+ St. Louis * Houston | 

San Francisco ©* Los Angeles « Seatile *« Dow Chemical of Canada, Limited, Toronto, Canada i 
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or on a part-time basis. Graduates and 
fifth-year students at Cornell may also 
be employed part-time by GE. 

Possible projects slated for the center 
include guided missile control systems, 
electronic countermeasures and_ infra- 
red systems. 


Post-Grad Engineer 
Shortage Is Cited 


The smart acronautics enginecring 
student of today will be sitting pretty 
20 years from now in a tremendous 
civil air industry, while those who elect 
other engineering fields will wonder 
why they “overlooked such an obvious 
sood bet,”” Grover C. Loening predicted 
to the engineering students of the Uni- 
versity of Maryland, recently. 

The veteran aircraft designer and 
builder, now research consultant to 
NACA, told the engineering group 
that the great research laboratories of 
this country, in government and in in- 
dustry, “need right now several hun- 
dred post-graduate aeronautical tech- 
nicians with Master’s and Ph.D degrees. 
There are only 30 Ph.Ds in aeronautics 
now in training in the whole U. S., al- 
though at least 300 could find jobs in 
this field at very fine salaries, tomorrow.” 

Loening said the draft is a serious 
limitation on production of additional 
engineers, and that the present serious 
shortage in engineering talent could be 
met in some degree if the government 
would establish scholarships to attract 
idditional students. 

A survey recently made showed that 
present aeronautical education facilities 
in the universities of this country are 
only about half occupied, and could 
wcommodate twice as many post- 
graduate students with the existing 
facilities and the faculty now available. 

According to the Engineering Man- 
power Commission of the Engineers 
Joint Council, about 20% fewer high 
school graduates are entering engineer- 
ing colleges than before World War II. 
The G.I. Bill has been credited with 
some increase in number of graduate 
engineers, however. 





Aviation Paint 


Avex 


Sky-high in Quality! 


CHAMBERLAIN AVIATION, INC. 
AKRON 93, OHIO 
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#20820 series “Mm” 
DUAL OUTLET HEATER OR 
ANTI-ICING PUMP 

2% to 7% G.P.H. per port 


at 20-P.S.I. 
Continuous 24 V.D.C. motor. 


Weight 2.75 Ibs. 
#24000 suBMERGED 


BD sr wo 


40 G.P.H. at 11 P.S.I. 
Continuous 24 or 12 V.D.C. 
motor. 

Weight 2.5 lbs. 





MOTOR DRIVEN 
PUMPS 


FOR AIRCRAFT 7 





ADEL presents a wide range of 
Motor Driven Aircraft Heater, Anti- 
Icing, Hydraulic and Fuel System 
Pumps with a wide spread in capacity 
and application. Completely designed 
and manufactured by ADEL, they 
meet or surpass all AN standards to 
provide dependable pump perform- 
ance. Illustrations indicate the com- 
pact, relative scale of dimensions. 
ADEL also produces a complete line 
of Aircraft Hydraulic and Pneumatic 
Control Equipment, Engine Acces- 
sories and line supports. 


#23650-2 EMERGENCY 
HYDRAULIC SYSTEM PUMP 


Y% G.P.M. at 1500 P.S.I. 
Intermittent 24 V.D.C. motor. 
Weight 7.5 lbs. 


For complete engineering specifi- 
cations and counsel, address ADEL 
DIVISION, GENERAL METALS 

CORPORATION, 10775 Van 

Owen St., Burbank, California. 





+ 23383 
PROP FEATHERING PUMP 
5 G.P.M. at 1000 P.S.I. 


Intermittent 24 V.D.C. motor. 
Weight 21.0 Ibs 


DIVISION OF GENERAL METALS CORPORATION * BURBANK, CALIF. * HUNTINGTON, W. VA 


CANADIAN REP.; RAILWAY & POWER ENGINEERING CORPORATION, LIMITED 
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LIGHTWEIGHT 


FULL RANGE 
OF SIZES — 


COMPACT 


(NOT RETOUCHED) 


AN SWIVEL NUT AEROQUIP UNIFORM FULL 
AND QUALITY WALL FLOW 
FLANGE TYPES THROUGHOUT THICKNESS 


JACKSON, MICHIGAN 


SALES OFFICES: BURBANK, CALIF. * DAYTON, OHIO * HAGERSTOWN, MD. * HIGH POINT, N.C. © MIAMI SPRINGS, FLA. 
MINNEAPOLIS, MINN, ¢ PORTLAND, ORE. «© WICHITA, KAN. *© TORONTO, CANADA 


AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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Research Limit 


® Saturation reached in 
collegiate air studies. 


® And faculty shortages 
rule out expansion. 


By John I. Mattill* 


Substantial increases in collegiate 
aeronautical engineering research are 
not possible without endangering edu- 
cational programs in the field. 

This is one conclusion reached by 
the Engineering College Research 
Council after analysis of a national 
inventory of college and university re 
search resources. 

But the Council also says that some 
increases can be achieved if the holes 
in the research pattern are filled, and if 
faculty members who take on research 
can get additional help. 
> Project Report—This picture of acro 
nautical engineering research in educa 
tional institutions is drawn from the 
complete report of a survey completed 
last summer by the Council’s Commit- 
tee on Relations with Military Research 
Agencies. 

This national inventory covered 
special interests and activities of faculty 
and graduate students in all physical 
and engineering sciences at 750 colleges 
and universities in the United States. 
Over 24,000 faculty members, and an 
equal number of graduate students, 
were reported. 

An informal review of the list of 
schools from which no replies were re- 
ceived suggests to the committee that 
“substantially all” of the national po- 
tential for research in colleges and uni- 
versities in the physical and engineering 
sciences is covered. 

Of nearly 25,000 faculty members re- 
ported, 20,000 are considered by their 
institutions to be qualified to perform 
research, but only 12,700 are now active 
in research. An average of 27% of 
total faculty time is spent on research 
activities, and on a national average 
45% of this time is already spent on 
defense research studies sponsored by 
military agencies or their industrial 
contractors. 

“Putting these figures another way,” 
Dean A. F. Spilhaus, of the Uni- 
versity of Minnesota and chairman of 
the council committee, has pointed 
out, “of the 25,000 faculty mem- 
bers reported, one-half are active 
in research; these spend about one- 
half of their time in research, and 
one-half of this is devoted to military 


*Secretary, Engineering College Research 
Council. 
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RCA takes its 


ENVIRONMENTAL TEST PROBLEMS 
co Menney 













QUESTION 
How is a jet fighter’s transmitter 
affected by a screaming climb 
to the thin cold of 65,000 feet? 


QUESTION 


What is the useful life of a 
walkie-talkie in the steaming 
heat of the South Pacific jungle? 


ia a 


By POE, linea age 


The answers to these and thousands of other questions 
will be worked out by RCA Engineers from test data 
obtained in an atmospheric test chamber designed and 
built by Tenney Engineering, Inc. This 50-ton chamber 
has been installed for the RCA Engineering Products 
Department, Camden, N. J., for environmental testing 
of both military and civilian electronic equipment. 


Here, in one room can be simulated any and all condi- 
tions of temperature, humidity, and pressure found on 
earth or above it—to altitudes of 100,000 feet! 


SPECIFICATIONS 


Altitude: 70,000 feet rated 

100,000 feet practical ceiling 
Humidity: 10% to 95% 
Temperature: —85°F. to +185°F. 
Dimensions: 18'w x 28'd x 14’h 


Refrigeration requirements: 180 hp 


For all types of testing—development, research, environ- 
ment, specification, and production—a Tenney-engineered 
chamber, will insure dependability and precisely con- 
trolled test data for your requirements. 


For full information on any environmental test 
equipment, write Tenney Engineering, Inc., Dept. 
26 Avenue G, Newark 5, N. J. 


*RCA monogrom 
reg. U. S. Pat. Office 
Radio Corp. of America 








Engineers and Manufacturers of Automatic Temperature, Humidity, and Pressure Control Equipment 
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Many Pacific-Western high-speed units 
hold positions of grave responsibility, as 
drives for test equipment, wind tunnels, 
pumping stations, etc. They merit the 
finest art of the West's oldest and largest 
gearmaking organization . . . and it is 
significant that no Pacific-Western high- 
speed unit has ever failed to do the job 
for which it was designed. This includes 
high-speed units that have been on 
continuous duty for 20 years! 













Plants: Seattle 
WESTERN GEAR WORKS . SE Plants + 417 Ninth Ave. S., Seattle 4, Wash. 
F 2600 E. Imperial Highway, Lynwood, Los Angeles County, California 
ad . tw 1035 Folsom St., San Francisco 3, Calif 
Manvitacturers of PACIFIC-WESTERN Geor Products Houston 117 N. Palmer St., Houston, Texas 


Representatives 


efe | rertenn Representatives * 930 S.E. Oak St., Portland 14, Oregon 
Paci ic Gear & Too Wor S wegen eae Room 211, Chamber of Commerce Bldg., Denver, Colorado 
: Engineering & Machinery Ltd., 1366 W. Broadway, Vancouver, BC. 
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research. This means that one-eighth 
of the total college effort in these fields 
of engineering and physical sciences is 
alreadv devoted to defense research.” 

> Near Saturation—The Council's fg 
ures show that 82% of aeronautical 
engineering research in colleges and 
universities is now directed toward de- 
fense needs, sponsored by federal agen- 
cies Or industries active in military 
development. No other field of the 
engineering or physical sciences shows 
such high concentration on defense 
activities. 

In aeronautical engineering, there 
are 652 faculty members and full-time 
senior research personnel. Of these, 
$97 are judged qualified to participate 
in research projects, and 437 of them 
are now engaged in research. This 
effort is equivalent to the work of a 
full-time research staff of 290, of whom 
237 would be engaged in defense 
projects for military agencies or their 
contractors. 

In all, defense research amounts to 
slightly more than one-third of the 
total faculty effort—including teaching, 
administration, committee work—in 
aeronautical engineering in the United 
States today. 

In all the physical and engincering 
sciences, aeronautical engineering stands 
fourth in the total volume of military 
research now underway in colleges and 
universities. The 237 “equivalent” full- 
time aero researchers are exceeded only 
in the basic sciences of physics (609 
workers), chemistry (506 workers), and 
electronics (314 workers). 

Almost 8% of college defense re- 
search today is in aeronautical enginecr- 
ing. 
> Non-Faculty Effort—Graduate | stu- 
dents and assistants in acronautical 
engineering total 556, and their effort 
is equivalent to that of 284 full-time 
junior research staff members. 

More than half of the total defense 
aeronautical research is concentrated 
at seven schools: University of Michi- 
gan, University of Minnesota, Princeton 
University, Massachusetts Institute of 
Technology, California Institute of 
Technology, Polytechnic _ Institute 
of Brooklyn and Northwestern Uni- 
versity. 

These schools reported the equivalent 
of 118 full-time senior research staff 
members. 

They have 200 faculty members and 
senior research personnel in aeronau- 
tical engineering—more- than one-third 
of those available throughout the na- 
tion. In the “big seven,” nearly two- 
thirds of the total faculty effort in 
aeronautical engineering is devoted to 
defense research, compared to slightly 
more than one-third in all colleges and 
universities. 

Of the total of senior faculty and 
research staff members qualified to per- 
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form research in aeronautical engineer- 
ing, nearly three-fourths are now 
engaged in research work in that field. 
This leaves only 160 faculty members 
not now active in research who are 
presumably available for research assign- 
ments. 

If they undertake research on only 
a quarter-time basis, the equivalent 
of 40 more full-time research scientists 
is added to the nation’s research force. 
This is an increase of only 17% in 
one of the most critically short areas of 
today’s effort. 
>No Large Increase—From these fig- 
ures, the Council’s committee con- 
cludes that substantial increases in 


aeronautical engincerimg research in 
colleges are not possible without endan- 
gering the educational programs in the 
field. Yet some increases obviously can 
be achieved, if military and industrial 
contractors are willing to seek out the 
holes in today’s research pattern—and 
if faculty members who take on research 
can obtain additional assistance. 

Much of the aeronautical engineering 
reseafth increase must come through 
broadening the military program to in- 
clude institutions not now having a 
major research role. 

Widely diversified capabilities are 
available. In connection with the Re- 
search Council’s inventory, institutions 
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were asked to indicate special fields of 
aeronautical engineering in which one 
or more staff members were interested 


and competent in research. The an- 
Swers: 

Number of 
Field Institutions 
\erodynamics 89 
\eroelasticity oa 38 
\eronautical structures 53 
Aircraft design .... 18 
\ireraft instruments and flight 

control cheese onuces eee 

Aircraft internal combustion en 


gines . ere ciuns 17 
Aircraft materials 32 


Aircraft navigation ... ‘ 7 20 

Aircraft parts and accessories.. 20 

Aircraft rocket, jet, and turbine 
engines ere . ° 45 


Airport engineering 
\ir transportation 
\irways and flight pattern 


Automatic control systems. 24 
Aviation psychology ... ' 59 
Guided missiles engineering... . 39 
Hypersonic engineering ....... 19 
Supersonic engineering er 43 
Transonic engineering .. 23 


The full report of the survey project 


entitled “University Research Potential,” 
identifies all schools reporting personnel 
competencies and equipment. Copies are 
available from the Secretary of the Engi- 
neering College Research Council, Room 
7-204, 77 Massachusetts Ave., Cambridge 
39, Mass. Price of the report is $1.00 


This list does not imply equal com- 
petence on the part of each educational 
institution indicated; potential contrac- 
tors and sponsors must still select with 
care institutions to receive contracts for 
specific projects. 

But it does indicate that wider re 
sources are available than have thus 
far been tapped—and there are urgent 
reasons for using less experienced 
scientists who may turn in a perform 
ance quite as creditable as that of the 
more pe sources. 
> Equipment Survey—Many research 
projects in aeronautics require special- 
ized equipment not available at all 
schools. In general, however, the Com- 
mittee regarded qualified personnel as 
the principal bottleneck in the current 
necessary expansion of research; if com- 
petent manpower is available, necessary 
equipment can probably be supplied to 
the potential research workers. 

Nevertheless, the Committee at- 
tempted an inventory of items of spe- 
cialized equipment not commonly 
found at educational institutions. Thus, 
such aeronautical equipment as com- 
puters and analyzers, correlators, and 
windtunnels were listed where available, 
in the belief that such availability might 
be an important factor in the location 
of research there. 

Fifty-five colleges and _ universities 
reported subsonic windtunnels on their 
campuses, though no indication of size 
and capacity is available. Six transonic 
windtunnels were reported, only three 
of them at schools in the “big seven” 
group; one is at a school with no 
defense research. Supersonic windtun- 
nels were reported at 23 schools, in- 
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cluding five of the “big seven” and two 
institutions reporting no defense as- 
signments. Eight institutions _ listed 
hypersonic windtunnels; three of these 
are schools in the “big seven,” and one 
in the group is without any defense 
research. 

> Potential Gain—One possible research 
ain was suggested by the ratio of senior 
ae to graduate students—about 1.2 
to l. 

The Committee felt that one faculty 
member should be able to direct the 
work of several assistants, instead of 
the average of slightly less than one. 

An increase here would add to the 
future manpower supply for the avia- 


tion industry, although it might remove 
some young men from the ranks of 
those immediately available for work. 

In pointing out that research assign- 
ments can profitably be assigned to 
many schools not now involved, the 
Committee underscored the importance 
of secondary benefits from such assign- 
ments. 

New research activities will, if prop- 
erly organized, strengthen the educa- 
tional programs with which they are 
issociated, the report revealed. 

This, in turn will assure an increas- 
ing supply of well-trained students to 
help fill the critical manpower needs 
now facing the aircraft industry. 
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Wingtip Heaters 
For Globemaster II 


One of the latest refinements on the 
Douglas C-124A Globemaster II is a 
wingtip-mounted combustion heater, 

One of these units, housed in a tip 
tank configuration, is supported at the 
end of the wing spars on each wing 
panel. 

This arrangement offers several ad- 
vantages over previous installations in 
early versions of the C-124A, where 
anti-icing heaters were buried in the 
wings. 

The two tip-type heaters are sup 
plemented by two others located in 
the tailcone for tail surface anti-icing 
> Boosts Safety—These four heaters, 
each of the same size and capacity- 
600,000 Btu.—replace 10 units of three 
different sizes formerly required for the 
job. 

In addition to a net gain of 900, 
000 Btu., maintenance and stocking of 
spare parts is simplified because of 
heater interchangeability, Douglas en 
gineers have pointed out 

Another factor introduced with the 


new arrangement boosts operational 
safety. 

The wingtip heaters are located 34 
ft. from the nearest fuel cell. Previ 


ously, heaters and wing fuel tanks were 
only 1 ft. apart and separated by the 
spar web. 

The added weight introduced by the 
heater at the wingtip is desirable from a 
structural standpoint, Douglas says, be 
cause it reduces the bending moment 
in the spars. And the plane’s service 
ceiling is increased by approximately 
1,300 ft. because of the favorable end- 
plate effect of the heater pods. Another 
feature is the incorporation of a ground 
blower for removal of ground ice accre 
tion. 
> Study Ground Use—Installation of 
the tip-mounted heaters came after ex 
tensive studies and physical tests, which 
introduced loads as high as 20Gs for 
the heater supports. 

The pods were tested to their ult 
mate loads by dropping from 4 
guillotine-type test rig while the heater 
units were operating. 

Provisions for using the tip heaters 
for ground heating of engines also is be 
ing studied. And on one plane the 
heater exhaust system is being tested for 
purging the wing fuel cell area with 
inert gas to prevent fires from bullet 
hits. 

The wingtip heater installation org: 
inally was conceived by Warren Brass 
of Douglas’ Long Beach air condition 
ing group, and developed under the di 
rection of W. F. Walker, chief of the 
section, and C. G. Brown, design 
engineer. 
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Hiller Copter Has ‘New Look’ 


Korean experience results in 54 major engineering 


improvements in H-23B over 360 commercial version. 


Hiller’s newest copter, the H-23B, 
recalls the old saying about new wine 
in old bottles. Basically, the H-23B is 
the old bottle—it looks like its pred- 
ecessor, the H-23A, a hasty conversion 
of the Hiller 360 commercial copter. 
>New Wine—But new wine has been 
poured in, in the form of more power, 
improved load-carrying capacity and 
many design changes suggested by the 
military experience in Korea. 

As a result, the H-23B is very nearly 
a new rotocraft, not just a simple modi- 
fication of an earlier type. And right 
now, the craft is coming off the produc- 
tion line at the Palo Alto plant of Hiller 
Helicopters “at a good clip.” 
>Genesis—There’s quite a story behind 
the H-23B. It is in fact Hiller’s first 
aircraft designed for the military serv- 
ices. And it is, says Hiller, almost en- 
tirely new when compared to its pred- 
ecessors, the Hiller 360s and H-23A. 

In the fall of 1950, after a few 
copters had shown their capabilities 
in Korea, Hiller began conversion of the 
360. About ten days after approval was 
given the mechanical equipment instal- 
lation, the first HTE-1 came off the 
line for the Navy. Later the Army’s 
H-23A was built on the same produc- 
tion line. 

These service copters- were civilian 
types with “fixes” such as extra radio, 
a floor stick and special avionic 
¢quipment. And it was soon apparent 
under pressure in Korea, that civilian 
‘quipment, instruments and _ bearings 
couldn’t take it. 

At one base, three days’ time saw 35 
ht. written into the log of one heli- 
copter—a higher utility than was ever 
expected in civilian service. 
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NEW COCKPIT for H-23B is roomier, has 
other features to make flying easier. 


And, as Hiller says, “A helicopter 
with automotive and Cub airplane-type 
parts will not stand up under that type 
of service, particularly with 400 extra 
pounds of military equipment... .” 

The ending was inevitable. The 
H-23As began breaking down. Spares 
were not available. The craft had been 
converted so fast, and moved into 
Korea so soon that the spares normally 
supplied with a military aircraft were 
not on hand. The H-23As finally were 
pulled out of Korea and sent back to 
Japan. 
> Design Changes—As a result of serv- 
ice experience in Korea, Hiller held 
an engineering conference to consider 
the changes suggested, urged and de- 
manded by users in the field. After 
the conference, 54 major engineering 
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changes were made. And the Army fol. 
lowed through with a large production 
order for the revitalized copter, which 
was to bear the designation of H-23B, 

Of course all of these changes were 
not made at one time. 

As production would allow, changes 
were eased into the svstem, with the re. 
sult that the last H-23A aircraft iNCOrpo- 
rated some of the improvements of the 
H1-23B. 

Modifications included all new trans. 

missions, bodies, tail sections, avionic 
svstem, controls and enclosure. These 
went in on some of the A models; the 
B has all these plus a 200-hp. engine 
and skid gear. 
P Increases—The H-23B now 1s pow. 
ered by a Franklin 6V4-200-C33 engine 
which develops 200 hp against the 
H-23A’s 178-hp. Franklin engine. This 
increase has boosted the empty weight 
from 1,697 Ib. to 1,756 Ib., but has also 
permitted an increase in useful load 
from 703 Ib. to 744 Ib 

Basic dimensions remain the same, 
with slight increases in height to top 
of cabin and top of rotor. 

Gross weight is raised 100 Ib. to 
2,400 Ib. And increasing the gross 
weight while keeping the rotor diameter 
constant has resulted in a slight increase 
in rotor disc loading, from 2.49 psf. to 
2.6 psf. 

Other basic dimensions include rotor 
dia., 35 ft.; overall length, 38.7 ft.; and 
overall height, 9.7 ft 


NACA Reports 


NACA Technical Notes are informa 
papers printed in limited quantities for 











domestic use onl; They are obtainable, 
free of charge, only by persons having a 
professional interest in them Write to 


Division of Research Information, NACA, 
1724 F St.. N. W., Washington 25, D. C. 


> Theory of Flame Propagation (TM 
1282); On the Theory of Combustion 
of Initially Unmixed Gases (TM 1296) 
—both by Y. B. Zeldovich. 

These two technical memoranda are 
translations from Russian _ scientific 
journals of about three years ago 

The former paper is more of a 
mathematical approach to th problem 
than a physical chemistry investigation. 
It deals with the conditions under 
which the reaction proceeds during 
combustion. 

Zeldovich develops a theory which 
considers the rate of reactions occurring 
at temperatures of 1,500 to 3,000C 
for time periods on the order of a milli 
second. 

Equations arc set up for heat com 
ductivity and diffusion considering 4 
flame propagated in an explosive mux 
ture. An estimate is given for the upper 
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and lower limits of flame velocity. 

The second memorandum assumes a 
steady process with continuous replace- 
ment of the initial substances and con- 
tinuous removal of the products of com- 
bustion. 

For this and other limiting assump- 
tions, it is shown that the concen- 
tration of the products of combustion 
and the temperature at the flame sur- 
face are the same as for the combus- 
tion of a stoichiometric mixture of the 
gases. It should be noted that this paper 
deals with unmixed gases. 


> Axisymmetric Supersonic Flow in Ro- 
tating Impellers (T'N 2388)—by Arthur 
W. Goldstein. 

This paper is a contribution to com- 
putation techniques for turbomachin- 
ery. Primarily it extends two-dimen- 
sional computations to apply to the flow 
in the three-dimensional section be- 
tween compressor blades. Because there 
has been no practical method of using 
three-dimensional calculations in this 
region, the procedure has been to use 
two-dimensional theory, with certain 
limiting assumptions. 

Goldstein’s method, which was de- 
vised at the NACA’s Lewis laboratory, 
deals with spanwise variations of flow 
which are neglected in previous meth- 
ods. He assumes a large number of 
blades in the impeller and considers 
the average circumferential flow. 

This technique, combined with esti- 
mates of the blade-to-blade variations 
in flow, is useful for designs with closely 
spaced blades. 


> Possible Applications of Blade Bound- 
ary-Layer Control to Improvement of 
Design and Off-Design Performance of 
Axial-Flow Turbomachines (TN 2371) 
—by John T. Sinnette, Jr. and George 
R. Costello. 

Research on boundary-layer control 
for isolated air foils has been extended 
to certain applications on turbomachine 
blading in a theoretical analysis pre- 
sented in this report. Boundary-layer 
control | be used either to delay 
transition from laminar to turbulent 
boundary layer or to prevent or delay 
boundary-layer separation. The former 
use reduces skin friction and heat trans- 
fer; the latter increases allowable blade 
loading and range of angles of attack. 

The analysis suggests that boundary- 
layer control may have useful applica- 
tions in conjunction with turbine blade 
cooling. This is because one of the 
most effective methods of cooling tur- 
bine blades is by ejecting cooling air 
at or near the trailing edge of the blade. 
This ejected air can act as an effective 
method of boundary-layer control which 
permits increases in blade loading; this 
therefore reduces the total blade area 
needed for a given power output. 

A multi-stage turbomachine designed 
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IRON CONSTANTAN — Figure A, lead- 
wire to specification AN-W-8. Available 
in type II or III class A or B. ermo- 
couple wire supplied in AWG sizes from 
18 to 30 to Bu Stds RP1080. 


COPPER-CONSTANTAN—Figure B, lead- 
wire used with chromel-alume!l indica- 
tors, effects considerable saving in weight 
over chromel-alumel leads of same re- 
sistance. Available in AWG sizes or with 
special stranding to seven ohms per 
200 feet. 


CHROMEL-ALUMEL—Figure C, lead-wire 
to specification AN-W-29. Available in 
types I, II or III class A or B. Available 
with stainless steel overbraid. Thermo- 
couple wire available in AWG sizes 
16 to 24. 


Write for data on any of above or wire 
to new MIL specifications. 
ACCESSORIES FOR 
TEMPERATURE INDICATORS 








ANS5534-1 


Developed by Lewis, 
the AN5534-1 resistor 
block is used to adjust 
the overall external re- 
sistance of the indi- 
cator to eight ohms. 
Another Lewis devel- 
ent, the AN5537-1 
irewall Connector 
Block provides a quick 
disconnect for thermo- 
couple engine leads. 
Available with angle 
ANS537-2 


TERMINALS FOR 
THERMOCOUPLE LEADS 


In accordance with AN5539 in brass a8 
well as chromel and alumel. In addition, 
we manufacture chromel ont alumel 
terminals with longer insulation gti 
in accordance with the new ANSS48 
standards, 


THE LEWIS 
ENGINEERING CO. 


Manufacturers of Complete Temperature 
Measuring Systems for Aircraft 


NAUGATUCK, CONNECTICUT 


— 





ANS537-1 
plugs as part 
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for high pressure ratio may have very 

r performance at off-design values. 
Bééciency loss is particularly serious in 
multi-stage, axial-flow compressors op- 
erating below design speeds. The first 
stages must operate at high angles of 
attack and may stall; the last stages may 
be operating as a turbine or may even 
be subject to negative stall. Boundary- 
layer control may be used to improve 
this situation also. 

Boundary-layer contro] has not been 

rticularly recommended for improv- 
ing the design performance of the first 
stages of axial flow compressors. This 
is because high entrance Mach num- 
bers are required on these stages in 
order to obtain high mass flow at a 
high rate of speed. 

High Mach numbers require thin 
blades with relatively low loading; in 
this case the boundary-layer control 
gain is small. 

The report also presents the theo 
= to calculate the blade design wit 
a slot. ‘ 


>Construction and Use of Charts in 
Design Studies of Gas Turbines (TN 
2402)—by Sumner Alpert and Rose M. 
Litrenta. 


This report covers the computation 
and graphical presentation of a series 
of possible turbine designs for any 
specific application. 

A preliminary design chart is used to 
get the first estimates of the number of 
stages required, the type of velocity dia- 
gram and the need for annular flow- 
area divergence. 

Working with the preliminary desi 
chart simplifies the construction of the 
specific “% chart. The area ratio, 
specific work and efficiency must be 
known or assumed before this chart 
can be constructed. 

_ The analysis assumes that one-dimen- 

sional flow occurs with no radial com- 
ponents; all losses take place in the 
rotor; and a constant value of the ratio 
of specific heats exists. Because of these 
limiting assumptions, the results ob- 
tained from the methods of the report 
should be considered as preliminary in 
nature. 





Aviation Paint 


Avex 


Sky-high in Quality! 


CHAMBERLAIN AVIATION, INC. 


AKRON 9, OHIO 
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Bristol Automatic Control 


GUARDS AIRCRAFT SAFETY 
AND OPERATING EFFICIENCY 


Leading aircraft manufacturers use 
Bristol Automatic Precision Con- 
trol Equipment on fighter planes, 
bombers and transports. 

Products of over 60 years of 
Bristol pioneering in the field of 
precision instruments, they have 
proved their merit under exhaus- 
tive flight tests in extreme climates 
and at high altitudes. 


What are your instrument con- 
trol requirements? Bristol’s Air- 
craft Division is especially geared 
to design and produce aircraft con- 
trol devices such as engine tem- 
perature controllers, timers, and 
other electronic and electro-me- 
chanical control devices. 





The Bristol Company is a leader 
in the development of instruments 
and devices for indicating, record- 
ing and automatically controlling 
temperature, pressure, flow and 
other fundamental quantities. 

With aeronautical development 
proceeding at a rapid pace, Bristol 
engineering and production facili- 
ties are available to solve your air- 
craft control problems. 

There are Bristol branch offices 
in 26 principal cities and Bristol 
factories in Chicago, San Francisco, 
Toronto and London. Address in- 
quiries to The Bristol Company, 
Aircraft Equipment Div., at 130 
Bristol Rd., Waterbury 20, Conn. 


~ BRISTOL 


FINE PRECISION INSTRUMENTS FOR OVER 60 YEARS 
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T. E. BRANIFF, Presiden 


UC. AAR 
BRANIFF u.s 





CAPT. A. A. BARLOW, General Manager 
BCPA Australian, New Zealand 






C. R. SMITH, President 
AMERICAN u.s. 









DIRK WESSELS VAN LEYDEN 
General Manager * AA Argentine 


The airlines these men direct are a vital part o 


THE WORLDS GhtAThs! 


Today the 19 men pictured here operate airlines that comprise thefThe ¢ 


world’s largest airlift — serving free people every ~~ 
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WORLD'S LARGEST BUILDER OF MILITARY AND COMMERCIAL Pre vi 





7.¢. PESTER U. President AIRCRAFT FOR 30 YEARS > MILITARY AND COMMERCIAL TRANSPORTS » FIGHTERS Dougl 
U.S. 
ATTACK PLANES > BOMBERS > GUIDED MISSILES > ELECTRONIC EQUIPMENT > RESEARC 








Cd 
W. A. PATTERSON, President 


UNITED U.S. COL. P. GENAIN, Director General 
TAI French 
















DR. W. BERCHTOLD, President 
SWISSAIR Swiss 





THOMAS L. GRACE, Preside PER A. N 
SLICK U.S. Danish 











RON SAENZ, President 


President BUC AA 
‘ CMA Mexican 


1S C. E. WOOLMAN, President and 


General Manager + DELTA u.S. 













DR A. PLESMAN, President 


KLM Netherlands PRINCE M. PACELLI, President 


LAI Italian 





Ol 
G. T. BAKER, President 
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ise thfThe giant Douglas DC-6 — finest of all modern transports —is now 





where ffiying or on order for these airlines. No other post-war transport has been 
chosen by so many carriers. Proved over billions of flight miles, 
the DC-6 is the most economical to operate of all four-engine 


transports — even approaching the operating costs of twin-engine aircraft. 





Douglas believes that the continuing development of outstanding 
ommercial air transports like the DC-6 and the growth of civil aviation 


ire vital to the progress and security of the free nations of the world. 





Douglas Aircraft Company, Inc. A. SORIANO, President 
. PAL Philippines 





RESEARC 
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ANDREW B. SHEA, President 
JUAN T. TRIPPE, President PANAGRA U. s 
G. CLAEYS, Managing Director PAN AMERICAN u.s 
SABENA Belgian 
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"E, Presi¢ PER A, NORLIN, President 
S. Donish Norwegian Swedish 









It’s great 
to make the 
grade at 


SSOEMNM LE 


A Boeing engincer is Somebody! He’s 
measured up to the high standards of 
an Engineering Division that’s been 
growing steadily for 35 years. 

If you qualify, there’s a stable career 
opportunity for you here. You'll work 
on such challenging programs as the 
B-47 and B-52 jet bombers, guided 
missiles and other revolutionary devel- 
opments. You'll find here the finest 
research facilities in the industry. 
























There are excellent openings for 
experienced and junior aeronautical, 
mechanical, electrical, electronics, 
civil, acoustical, weights and tooling 
engineers for design and research; 
for servo-mechanism designers and 
analysts; and for physicists and 
mathematicians with advanced de- 
grees. 


Openings are available at both Seattle 
and Wichita. Your choice of location 
— Pacific Northwest or the Midwest. 
You'll enjoy good salaries that grow 
with you, and Boeing provides a mov- 
ing and travel expense allowance. 

You'll be proud to say, “I’m a 
Boeing engineer!” 


WRITE TODAY TO THE ADDRESS BELOW 
OR USE THE CONVENIENT COUPON 


CES ee eee 





I JOHN C. SANDERS, Stat Engineer—Persoonet H 
i DEPT. E-12 

I Boeing Airplane Company, Seattle 14, Wash. ! 
I Engineering opportunities at Boeing interest I 
| me. Please send me further information. ! 
: Nome i 
I Address | 
i City and State — I 
i I 
Ricdeeiisscues cieniehiemdep apenas epenbeineell 
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FLIGHT SHOT of Corsair shows de-icing boots on wing and tail surfaces, and . .. 





CLOSE-UP shows boots in place on both sides of radome on F4U-5NL right wing. 
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Heat on CV De-Ices the Corsair 


Navy rush job is typical of emergencies industry 


meets daily; company did work in 2} months. 


Typical of “everyday” emergency 
projects tossed into the lap of the air- 
craft industry, how they are met and 
some of the problems encountered was 
a rush job United Aircraft Corp.’s 
Chance Vought Aircraft division in 
Dallas did for the Navy. 

What the Navy wanted: de-icing 
boots on wings and tail surfaces, de- 
icing provisions for the propeller (on a 
type of blade not previously protected 
in this manner), a windshield de-icing 
system, an improved cockpit heater and 
a complete set of frost covers for the 
winterized planes. 


P Deliveries Halted—De-icing boots 


never had been used on high speed 
Navy planes, CV says, and adding to 
this lack of prior experience was the 
company’s own unfamiliarity with such 
equipment. 

Navy request to do the job was re- 
ceived in late September, 1950. 
F4U-5N deliveries were halted. Two 
and a half months later deliveries were 
rolling again, this time winterized, 
night-fighting F4U-5NLs—ahead _ of 
schedule. Within three months, the 
Navy had received nearly 30 of the cold 
weather planes. 

In that time, the company with help 
from other firms had designed a com- 
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This radio plays deadly music 


Here’s an important “brain lobe” of a 
guided missile —a tiny radio ampli- 
fier unit no bigger than a matchbox. 
It's a vital part of the complex elec- 
tronics equipment which guides these 
pilotless weapons to their target with 
deadly accuracy. 

Boeing initiated one of this country’s 
first active guided missile programs 
authorized after World War Il. From 


it have evolved newer and more ad 
vanced projects to which are assigned 
a substantial number of Boeing engi 
neers and research scientists. 
these major activities are shrouded in 
secrecy ° 

An interesting phase of their devel 
opment work concerns the “miniaturiz 


ing” of electronics equipment. Tiny 


vacuum tubes, condensers and other 


For the A Force, Boeing builds the B-47 Stratojets, B-50 Superfortresses and C-97 Stratofreighters; 
and for the world’s leading airlines, Boeing has built fleets of the new twin-deck Stratocruisers- 


All of 


components are assembled in minute 
“packages” to save weight and space. 
Chey must be tough to stand the shock 
» missile flight. They must 

be highly accurate and dependable. 
Be eing's missile projects, like those 
of other aircraft manufacturers, are a 
part of an over-all, comprehensive pro- 
gram designed to help build America’s 


defenses. 


SOLEMN G&G 
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Aro Engineering “won its wings” before World War Il... designing and 
building precision instruments and devices widely used in aircraft. 
Today—Aro’s years of experience and modern facilities are important 
to users of aircraft products such as these. Whether it’s oxygen regulators 
- vacuum pumps ...check valves...or other units... ARO builds ’em 
right for precision and performance! Send for complete information. The 
Aro Equipment Corporation, Bryan, Ohio. 


mn rar AIRCRAFT PROD 
|ARO UCTS 


ALSO... AIR TOOLS ... LUBE EQUIPMENT 
= GREASE FITTINGS 
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plete winterization system, set up Parts 
production, overcome bottlenecks in 
procuring certain components, installed 
the system in the plane, service tested 


it in flight, exterminated inevitable 
“bugs” and prepared maintenance 
manuals in book form for delivery with 
each plane. 

The Navy then conducted special 
cold weather tests at Argentia, New. 
foundland, before dispatching _ the 
planes to the fighting front. That the 
effort paid off after arrival of the New 
Corsairs overseas is “indicated by sub. 
sequent reports of other non-winterized 
fighters lost because of icing condi- 
tions,” says CV. 
> Full Schedule—Sparking this rush job 
for the company was Henry Tereskow, 
project engineer. CV’s reaction to the 
emergency assignment is illustrated by 
Tereshkow’s itinerary and schedule of 
business the first week after the Navy 
asked for winterized craft. ‘The request 
came on a Friday—was accepted on Sat- 
urday. Tereshkow started burning mid- 
night oil right away: 

e Saturday in Dallas: (1) Pored through 
equipment and suppliers’ catalogs; called 
B. F. Goodrich Co. in Akron, stated 
problem to them in general terms, de- 
termined who to work with at Good- 
rich; (3) worked out blueprints detailing 
possible areas for application of boots, 
etc., and airmailed these special delivery 
to Akron; (4) called Hamilton Standard 
Propeller division in Hartford, set up 
appointments. 

e Sunday: Flew from Dallas to Akron, 
made contacts for Monday meetings 
with Goodrich people. 

e Monday in Akron: outlined require- 
ments to Goodrich; learned Douglas 
Aircraft engineers also on the way to 
Akron, after accepting assignment to 
winterize AD planes; (2) explored loca- 
tions for de-icing boots and Goodrich 
agreed to supply rubber needs, but 
warned a snag might develop in obtain- 
ing drive mechanism for system; (3) 
called Eclipse-Pioneer division of the 
Bendix Corp. in Teterboro, N. J., for 
Wednesday meeting to discuss techni- 
cal details and procurement of operat- 
ing system; (4) flew to Hartford, Conn 
e Tuesday in Hartford: Went over pro- 
peller anti-icing equipment require 
ments with Ham Standard engineers 
Traveled to Teterboro. 

e Wednesday in Teterboro: (1) Dis- 
cussed equipment problems with 
Eclipse-Pioneer; (2) found Eclipse 
could not deliver for four months, while 
first winterized plane was scheduled for 
flight trials in six weeks; (3) With 
Eclipse engineers, worked up figures on 
materials that would be required; (4) 
left Teterboro for Washington, D. C. 
e Thursday & Friday in Washington: 
Discussed project details and difficulties 
with John E. Sullivan of the Bureau of 
Aeronautics, who was charged with ex- 
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TEMCO’S New 
Greenville Plant 


in Full Swing 


A new TEMCO facility now is in 
full operation . ... TEMCO-Green- 
ville, the MAJORS FIELD plant 
recently set up in Greenville, Texas, 
just sixty miles northeast of 
TEMCO’s Dallas headquarters. At 
present, the new plant is in full 
swing on its cycle reconditioning 
project for the AIR FORCE... 
delivering Military Air Transport 
C-54’s well ahead of schedule from 
its overhaul production line. 

The new plant now houses com- 
pletely self-contained overhaul 
facilities for C-54 aircraft including 
all electrical, instrument, radar and 
radio, hydraulic, propeller, sheet 
metal and engine accessory shops. 
The main double hangar building, 
housing main components of the 
overhaul line and all administrative 
offices, has well over 70,000 square 
feet of floor space. In addition, 
there are two 15,400 square foot 
production hangars and five 10,000 
square foot warehouses at the base 
for TEMCO supplies. Two former 
hospital buildings on Majors Field 
have been moved into the TEMCO 
area and one has been fitted up for 
Personnel and Purchasing and the 
other as a cafeteria, thus rounding 
out the completely self-contained 
operation. 

With an employe force of over 700, 
the new installation has a capacity 
in excess of 15 completely over- 
hauled aircraft per month. 


Major Assembly 


Work on Schedule 
at Dallas Plant 


In Dallas, at its main plant, 
TEMCO is continuing to expand its 
subcontract activities building 
major assemblies and components 
for four of the major prime aircraft 
contractors ... DOUGLAS, MAR- 
TIN, BOEING, and LOCKHEED. 
This work includes some of the 
nation’s fastest and newest planes: 
the A2D Skyshark, the P5M-1 Mar- 
tin Marlin, the B-47 Stratojet and 
the P2V Neptune. 

Production engineering ability com- 
bined with one of the finest and 
best equipped facilities in the coun- 
try has made possible TEMCO’s 
rapid development into “one of the 
nation’s largest aircraft subcon- 
tract” firms. 
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Majors Field 
Greenville, Texas 


TEMCO-Dallas now has a separate overhaul division, TEMCO- 
Greenville at Majors Field, just sixty miles northeast of 
Dallas. The new facility, recently installed by Texas Engineer- 
ing and Manufacturing Company, comprises a completely 
self-contained overhaul pro- 
duction line capable of turning 
out more than 15 completely 
overhauled C-54’s per month. 


“Cycle reconditioning” at the 
new base is now in full swing 
on an Air Force contract for 
the Military Air Transport 
Service. Recently, the first 
C-54 to be overhauled in its 
entirety at TEMCO-Greenville 
was delivered to the Air Forces ten days ahead of schedule. 





TEMCO started transferring its C-54 overhaul activities from 
its main Dallas plant to Greenville early last summer to make 
way for increased manufacturing operations at Dallas. 






Texas Engineering and Manufacturing Co., Inc. 
DALLAS, TEXAS 
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control 
motors... 


for extremely low inertia and 
high frequency response 


HIGH VOLTAGE 


60 Cycle, 112-5-10 watt models 
Designed specifically for electronic systems— 
operate directly in the plate circuit of a 
vacuum tube amplifier. 


LOW VOLTAGE MOTORS 





MOTORS 
















Roto 
Inertia 60 and 400 Cycle, 2/2-5-10 watt models 
0.23 oz-in.” Recommended for normal two-phase applications. 
Weight 
ie Fadvantages 





@ Linear torque—voltage characteristics 
@ Linear torque—speed characteristics 
®@ Withstand continuous stalling 

® High torque efficiency 

®@ Flexibility of mounting 


FORD INSTRUMENT COMPANY 


Division of The Sperry Corporation 
he 31-10 Thomson Avenue, Long Island City 1, N. Y. 


Write for Descriptive 
Brochure about all 
Ford Control Motors. 

















FROM PASSENGERS 


TO FREIGHT... pete 
guick with WEDJIT 


From seats to cargo tie-downs in minutes 
flat with Adams-Rite WEDJITS. 


Just as efficient with electronic gear and other 
removable equipment, these heavy duty, posi- 
tive locking fasteners insure built-in strength 
with twist-of-the-wrist interchangeability. 
WEDJIT'S anchor plate contains a rugged, 
spring-actuated, locking mechanism. The stud 
snaps in under hand pressure, releases in- 
stantly at the turn of a screw head. 


How many ways can you use WEDJIT? Your 
inquiries are invited. 


Monadnock, with a wealth of fastening é : MONADNOCK 


experience, also has reliable development % San Leendvo 


and production facilities available to Wks ILL Coliforsie 


manufacturers of quality products. 
subsidiary of UNITED-CARR FASTENER CORP. 
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ENGINEERS 


wanted at once 


for 


LONG-RANGE MILITARY 
AIRCRAFT PROGRAM 


by 
NORTH AMERICAN 
AVIATION, INC. 


Los Angeles, California 
Columbus, Ohio 


———_——— 00-0 


Unusual opportunities for Aero- 
dynamicists, Stress Engineers, Air- 
craft Designers and Draftsmen, 
and specialists in all phases of 
aircraft engineering. Engineering 
skills other than aircraft may be 
adaptable through paid training 
program. Also openings for 


Recent Engineering College 
and Technological Graduates 





Long-range military program of- 
fers fine chance for establishing 
career in aircraft while aiding de- 
fense effort. Transportation and 
established training time paid. 
Salaries commensurate with ex- 
perience and ability. 


————-oooee— 


Please include summary of 
education and experience 
in reply to: 


Engineering Personnel Office 
SECTION 3 


NORTH AMERICAN 
AVIATION, INC. 
Los Angeles International Airport 
Los Angeles 45, Calif. 


or 


Columbus 16, Ohio 
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iting the project for Navy; (2) had 
conference with Capt. Paul Ramsey 
and J. J. Hospers, now assistant to the 
eneral manager at CV, who had trav- 
eled from Dallas to Washington; (3) 
after many telephone calls between 
BuAer and Bendix, delivery time of 
Eclipse de-icing components was re- 
duced by reshuffling orders on hand so 
equipment would be received in Dallas 
on time to meet initial flight trials 
scheduled for Nov. 4. 

Within a week after receiving Navy 
request, through teamwork of the firms 
and Naval agencies involved, the basic 
engineering data had been obtained, 
status of components known, project 
strategy settled and an F4U-5N allo 
cated for prototyping. CV’s field service 
manager and Lt. Cmdr. C. W. Sullivan, 
of BAR Dallas, had started canvassing 
various Naval activities to borrow mate- 
rials until supplies from manufacturers 
began arriving in Dallas. 
>Boot Trouble—The project settled 
down to a fast pace. Materials started 
flowing into Dallas early in October. 
The de-icing boot system was a fairly 
new high pressure type with little serv- 
ice experience on it, so a Goodrich rep- 
resentative moved temporarily to Dallas 
to stay on the project. Bendix and Ham 
Standard representatives also pitched in. 

“A heartbreaker came,” says Teresh- 
kow, “when a boot sprang a leak after 
we had the installation all made up and 
in operation.” It was necessary to re- 
move the cemented boots with a sol- 
vent, clean the wing surfaces and reap- 
ply them. Normally, it required three 
days to cure the boots, but this was cut 
to two by using heat lamps. 

Problems were encountered with the 
prop de-icing system. Tests were con- 
ducted by operating the system during 
ground runs and flights to check the 
alcohol flow pattern across the blades, 
sprayed previously with a fine coat of 
Bon Ami-water mixture. The alcohol 
was pressure-fed into a cup at each 
blade shank and forced centrifugally out 
along the troughs in the boots ce- 
mented to the blade’s leading edge. In 
spilling out of the troughs, the alcohol 
produced a pattern for evaluation. 

Finally, through trial and error, engi 
neers found an acceptable installation. 
> Cockpit Fumes—The cockpit heater 
system was raised in capacity. The previ- 
ous one delivered enough heat to keep 
the pilot warm, but not enough to 
defog and defrost the inside of the 
canopy. The new system worked so 
well it almost drove the pilot out of the 
cockpit during early tests, says CV. For 
more ram air, the system required addi- 
tion of a special heater airscoop on the 
outside of the plane—a cause of later 
difficulties. 

Besides defrosting the inside of the 
windows, de-icing equipment was 
needed to prevent ice formation on the 
































































Below: Compressor blades 
for turbojet aircraft engines. 
Robbins Engineering spe- 
cializes in the production 
of rotor components and 
complete rotor assemblies. 
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Above: Complete rotor assembly for 
turbojet engine, manufactured by 
the Robbins Engineering Company. 


Machined and Assembled to Rigid Specifications 


The machining of jet compressor parts and the assembly of complete 
rotor units require an organization having specialized tooling and 
inspection equipment and plenty of aircraft know-how. Turbojet 
engine builders are enthusiastic about the work of the Robbins Engi- r 
neering Company, a subsidiary of Ex-Cell-O Corporation. 


The Robbins organization is cooperating whole-heartedly with the 
program to build up air power for the defense of our country. All its 
efforts will be directed toward this end in the present emergency. 






ROBBINS ENGINEERING COMPANY 


Subsidiary of 
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Prove Pai. in combat 


and transport operations 


Republic, Boeing, and other leading aircraft 
manufacturers are using many types of Aerotec 
Automatic Controls in increasing numbers. These 
controls are custom designed and built to meet 
specific problems of high speed and high altitude 
flight in today’s aircraft. Each Aerotec automatic 
device passes rigid tests duplicating actual flight 
conditionstoassureitsefficiency and dependability. 

The planes shown above are typical designs 
that incorporate Aerotec Autqmatic Controls. 
The Republic F-84F Thunderjet, acombat-proven 
craft, uses Aerotec pressure switches and a new 
dual float switch suitable for tip or pylon mounted 
auxiliary fuel tanks. Boeing has long used Aerotec 
valves, float switches, and pressure switches on 
their famous planes. 

When you are faced with problems of auto- 
matic controls for flaps, landing gear and cabin 
heater applications, fuel transfer, flow indication, 
etc., contact Aerotec. One of our instrumentation 
specialists is near you, ready to give prompt and 
able assistance at any time. Call or write. 


.-. for AEROTEC controls custom- 
built to your needs contact THERMIX 








An Aerotec 
Dual Float Switch 
Top Mounted 


AIRCRAFT REPRESENTATIVES 


NORWALK, CONN. ROSLYN HEIGHTS,L.1.,N.Y. 
John S. Hammond, Jr. John S. Hammond, Jr 
394 West Avenue 25 Edwards St 
SEATTLE 2, WASH. WICHITA 8, KANSAS 
Stanley R. Brett John E. Freeman & Assoc. 
John E. Freeman & Assoc 4913 East Lewis Street 
1616-F 43rd North 


DAYTON 3, OHIO 
Jay Engineering Co. 
1517 East 3rd Street 


CLEVELAND 29, OHIO 
Jay Engineering Co 
5413 Pearl Rd 
LOS ANGELES 43, CAL. 
Forsnas Engr. Co 
4545 West 62nd St 


Project Engineers 


THE THERMIX CORPORATION 


Conadian Affiliates: T. C. CHOWN, LTD. Cy Cnrneenaee 
1440 St. Catherine St. W., Montreal 25, Quebec + 50 Abell St., Toronto 3, Ontario 


THE AEROTEC CORPORATION 


AIRCRAFT DIVISION GREENWICH, CONNECTICUT 


Designers and Manufacturers of Automatic Controls— Valves: Regulating, Relief 
and Check types—Pressure Switches: Gage, Altitude, Differential and Absolute 
T'ypes— Float Switches: Top, bottom or side mounted—Single, Dual, or Tandem. 
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outside. So nozzles for spraying alcoho] 
were mounted on the outside of the 
windshield. This proved to be a source 
of double trouble. Pilots soon began te. 
porting hazardous alcohol fumes in the 
cockpit. And in soaking up too much 
alcohol, the plastic windshields had be. 
come “‘crazed,” so they had to be put 
away and replaced by Plexiglas of higher 
craze resistance. A protective Coating 
also was used to increase further their 
resistance to breakdown. 

Solving the problem of fumes in the 
cockpit took a little longer. 
>» Scoop Changed—After a considerable 
lapse of valuable time, CV engineers 
discovered the airflow and shape of the 
windshield combined to send alcohol 
sluicing into the special cockpit heater 
airscoop. To make certain this was the 
cause of the fumes, the scoop was 
blocked off and essence of peppermint 
substituted for alcohol for investigative 
and safety reasons during tests. 

But now the odor of peppermint pre- 
vailed throughout. Eventually, the en- 
gineers concluded the airscoop was the 
main trouble, but that the canopy and 
access panels near the cockpit also 
should be sealed better. Fumes finally 
were eliminated by re-locating the 
scoop and providing tighter sealing. 

By keeping full steam on the —_ 
and tackling all obstacles with 
sistance, CV rapidly weaved in and a 
of similar large and small problems and 
managed to turn out the first six F4U- 
5NL winterized Corsairs 20 days ahead 
of schedule, 10 weeks after the first 
emergency call from the Navy. 





OUR EXPANDING 
INDUSTRY 





Convair Guided Missile division, San 
Diego, leased 79,000 sq. ft. of building 
space at Los Angeles County Fair 
Grounds to provide interim engineer- 
ing, experimental shop and laboratory 
activities until the company’s Pomona 
plant opens. Convair will vacate the 
fair grounds location by Aug. 1... . 


Airponents, Inc., Hasbrouck Heights, 
N. J., has been formed to overhaul and 
test aircraft components. Founder and 
general manager is Samuel Lipton, for- 
merly sales and service manager for 
Standard Aircraft Equipment Co. 


North American Aviation was sched- 
uled to begin building T-6 trainer spare 
parts at Fresno Air Terminal on Nov. 


7» 


American Pullmax Co., Inc., Chicago, 
has taken on exclusive sales representa- 
tion in this country for the Swedish- 

made Koping high-speed lathes, from 
16 in. to 40 in. sizes. 
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Where PRECISION GEARS 
assure a gentle lift! 


The Bell HTL-4 and H-13D Helicopters are 
primarily used to bring battle wounded out, and 
do it fast . . . carrying them in their comfortable, 
warm, safe litters. 

In Korea, the U.N. High Command says, the 
HTL-4 and H-13D saved 7500 lives in less than 
ten months! 

We make the precise rotor transmissions for the 
HTL-4 and H-13D that assure a positive, smooth, 
gentle lift as the helicopter floats the wounded off 


4 


the ground and soars swiftly to a base hospital. 

Precision . . . in design and production. That 
is what we have been doing for 37 years. Now 
90% of our defense work is on aircraft and ord- 
nance contracts ... for one part or a million... 
and all to the highest precision standards! 

All this gives us inward satisfaction . . 
faction because through our products, we are 
aiding our fellow man, and helping to build our 
nation’s defenses. 


. satis- 


oa Z 
4 THE STEEL PRODUCTS ENGINEERING CO. 
WS ~ 





engineers and manufacturers 


Springfield, Ohio 











@ Years of practical experience in designing, engineering and build- 
ing of aircraft skis has made FEDERAL Aircraft Skis the leader in the 
field. Federal has pioneered in the aircraft ski field starting with the 
first wood and metal type ski back in 1925. Today the sleek, modern, 
all-metal FEDERAL Ski, mechanically rigged, hydraulically actu- 
ated, with cockpit control, represents the finest and greatest ad- 
vancement in airplane skis. 

For full information on skis for all types of aircraft, to meet all types 
of operating conditions, write to FEDERAL, the leader in the field. 


The Federal Line of CAA Approved Skis Include: 
Combination Wheel Skis » Shock Absorbing Pedestal Type Skis + Retractable 


Wheel Skis * Tricycle Gear Skis » Wheel Replacement 
Type Skis * Clamp-On Skis « Tail Skis 


FEDERAL AIRCRAFT WORKS 


Master Ski Builders Since 1925 
3456 N. MISSISSIPPI DRIVE MINNEAPOLIS 12, MINNESOTA 














free your 
draftsmen BILLS OF MATERIAL, SPECIFICATIONS, 


NOTES ETC...ALL EXPERTLY LETTERED 

from tedious BY YOUMTTVPIST.....sscccoes 
ON A VARI-TYPER LETTERING MACHINE. 

letterin THE VARI-TYPER LETTERING MACHINE OFFERS THE FAST- 
EST METHOD OF LETTERING BILLS OF MATERIAL, NOTES, 


* SPECIFICATIONS ON TRACINGS AND DRAWINGS, AND COUNT- 
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DRAFTING ROOM OUTPUT. THE VARI-TYPER LETTERING MA- 
. CHINE 1S FOUR TOFIVE TIMES FASTER THAN HAND LETTER- 
ay ae ING AND 1S OPERATED BY AN OFFICE TYPIST. 
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SAVE YOUR DRAFTSMEN'S TIME FOR MORE 

— IMPORTANT CREATIVE DRAFTING WORK. 
Vari-Typer 

720 Frelinghuysen Avenue, Newark 5, N. J. 


Please send me Vari-typer Booklet No. A30 
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AVIONICS 
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EXPERIMENTAL circuitry panel for radar station is checked by Ryan engineer. 





Down Goes Size of Airborne Radar 


Ryan engineers tackle subminiaturization problems such 


as heating, pressurization and vibration resistance. 


Subminiature airborne radar stations 
are being built experimentally to meet 
the day when no more space than a 
“small package” will be allotted in air 
craft design. 

These pinpointing aerial probers, un 
der development at Ryan Aeronautica! 
Co., are being so compacted that the 
unit “brain” probably will be housed in 
cylinder measuring less than | ft. in 
diameter and 2 ft. long. 
>Small for Big Job—Tubes, resistors 
and coils generally are no larger than a 
paper clip or key and are tied to a maze 
of wiring, with some strands as thin as 
003 in. 

Embodying all the intricacy of the 
large ship-and-shore installations or the 
medium-size stations in anti-submarine 
planes, the package radar will have to be 
automatic because of limited space. 

_ Main components will be the usual 
mtelligence head, electronic circuitry 
and a power supply section 
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The brain transmits energy which, 
when reflected back, is received by a 
midget antenna feeding into electronic 
circuitry for amplification and “analy 
sis,” then channeled for control func- 
tions. 
> Many Problems — Miniaturization 
brings with it many problems the de- 
signer must solve. 

e Heat. The closely packed electronic 
tubes and associated components give 
off a lot of heat, hence temperature con 
trol of the subminiature radar is a major 
problem. Answer to this lies in the a1 
rangement of heat-conducting chassis, a 
difficult job. At high altitudes the situa- 
tion is reversed and the extreme cold 
may make it necessary to supply heat 
through resistance strips. 

e Pressurization is another considera 
tion. Sealing the package housing cylin 
der in an atmosphere of air or inert 
gas may be the answer. 

e Resistance to vibration and shock is 








SUBMINIATURE parts stack up favorably 
with paper clips and cigarette pack. Upper 
panel shows diode vacuum tube; lower is 
five-tube radar amplifier. 


WIRING of subminiature circuit requires 
jewelers’ technique and tools. 
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PRESSURE 


SWITCHES are known by 
the customers they serve 


Today, more airlines prefer Mele- 
tron pressure actuated switches than 
ever before. Their experience with 

Meletron instruments is proof of this 


statement: 


Wherever a system calls for con- 


trol, actuated by pressure changes, 





there is a Meletron product to han- 
dle the job. 

















I AADAA LL D OD 


950 NORTH HIGHLAND AVENUE, LOS ANGELES 38, CALIFORNIA 


J. M. Walthew Co., Boeing Field, Seattle. James R. Thomson, 708 Hemphill 
Street, Fort Worth. Rousseau Engineering & Sales, Montreal Airport, 
Dorval, Canada. 








another major design problem, calling 
for careful selection of mounts ané 
dampers. 

> Design Approach—Direct design fy 
subminiaturization is not always the 
initial procedure. First, the designe, 
may use standard-size parts to establish 
component values and the feasibility of 
the imitial “paper” arrangement of the 
parts. 

After this the subminiature  lavoyt 
is set up on an experimental panel, with 
wide spacing between components for 
easy get-to for adjustment and Change 
Then the various units are arranged on 
a circuit panel to check overall func 
tioning before the required degree of 
compactness is obtained. 



























Avionic Checker 


A new instrument for checking avi 
onic equipment is being offered by the 
Bristol Ingineering Corp., Lincoln 
\ve. and Pond St., Bristol, Pa. Unit 
is designated Model 610 Multi-Power 
Supply. 

The manufacturer savs_ that the 
cquipment contains in a single unit 
virtually all of the low voltages required 
in normal laboratory experimental 
sctup. It features two regulated d« 
supplies, completely independent and 








isolated from ground and each other 
I'hey may be used singly or in any com 
bination with either the positive or 
the negative terminal of the supplies 
grounded. 

In addition, a filament supply, 4 
negative 150v. bias supply and a nomi 
nal 28v. d.c. supply are included in the 
unit. 

Design features include _ separate 
power switches for each channel; com- 
plete fusing for all voltages; voltmeter 
and ammeter switching to monitor all 
regulated voltages; and a fused con 
venience outlet for operating external 
equipment 

The unit is available either in 4 
cabinet 104 in. high by 22 in wide 
by 15 in. deep, or without cabinet for 
rack mounting. Cabinet unit costs 
$590; the rack mounting unit is $565 
Delivery time quoted is from four to six 
weeks. 
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WHETHER FOR PEACE OR DEFENSE a great responsibility is vested in 
electrical control. In this era of defense there is an urgent demand for electrical 
controls in quantity with the highest degree of quality at economical cost. 

How efficiently Guardian Electric has moved to meet these requirements is 
convincingly told by the millions of Government Approved Controls by Guardian 
now being used in planes... in tanks... in communications ...in bomb releases... 
in radar ...in guided missiles. ..in gun controls. The same excellent controls 

that helped to insure Victory in World War II! If yours is a problem of electrical A.N. CONNECTOR PLUG 
control requiring relays, steppers, contactors, control assemblies, or the familiar a 
“Guard-A-Seal” hermetically sealed relays, consult Guardian. Write. 
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AN-3320-1 D.C, AN-3324-1 D.C, ‘Series 595 D.C, Series 610 A.C.—615 D.C. Series 695 D.C. 


GUARDIAN @ELECTRIC 


1641-P, W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAM twroOUSTRY 


Pr 





59 





Bowser Relative Humidity Testing 
Units provide and automatically 
maintain humidity conditions from 
20% to 95% at temperatures from 
+35°F. to +-170°F. (Dry Bulb). 
These units are ruggedly built for 
extended service, yet feature the 
close tolerance control required for 
the testing of aircraft and electronic 
parts and equipment. The Bowser 
Humidity Unit is stainless steel 
throughout. Special accessories 
can be provided to meet specific 
requirements. 


Bowser’s complete line of testing, process- 
ing and storage equipment meets all MiL, 
JAN, USAF, AN and other Government 
test specs. Our Engineering staff is always 
available, and invites you to take advan- 
tage of Bowser’s long continuous experi- 
ence, the most versatile in its field. 


me 7 CHECK AND MAIL TODAY 


BOWSER TECH. REFRIG., Terryville, Conn. 
Send information on test equipment checked: 


() High Temperature [] Fungus Resistance 
(CL) Low Temperature [] Rain and Sunshine 
(J Temperature Shock [] Sand and Dust 

C) Humidity 0 Immersion 

CD Altitude 0D Explosion Proof 
0 Walk-In Rooms CJ Vapor Tight 


Name 








Company 
Street. 


City 





BOWSER 


TECHNICAL REFRIGERATION 


IVISION 8B WSER INC 


TERR YVILLE © CONN 





EQUIPMENT 
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fx ie)’ Y (circle inset) is easing CAL headaches over chafed ignition leads. 


Continental Sets Sights on Future 


Small fleet operator, soon to add seven Convair 340s, 
finds it cashes in on maintenance employe ingenuity. 


By George L. Christian 


Denver—Proper maintenance of even 
a small fleet requires alert and on-the- 
toes thinking. 

That such independent thinking pays 
off was well demonstrated to this writer 
on a visit last year to Continental Air 
Lines main overhaul base at Stapleton 
Field here. At that time, CAL was 
able to boast the lowest rate of any 
U. S. airline for unscheduled removals 
in 1949 of P&W R-2800 engines (used 
in its Convair 240s). It was second 
only to KLM on a world-wide basis 
(AviaTIon WEEK Dec. 4, 1950, p. 37). 

Now, a return visit finds CAL, with 
its sights on the future, already planning 
new and modern equipment for its fleet 
of seven Convair 340s, the first of which 
is to be delivered next September. All 
of Continental’s scheduled flights are 
currently operated with Convair 240s 
and DC-3s. In addition, the carrier has 
leased one DC-4 from Los Angeles Air 
Service for charter work. 
> New Lead—Ingenuity of CAL main- 
tenance personnel has solved many of 
the carricr’s problems, according to 
R. C. Johnson, superintendent of main- 
tenance. 

The low tension ignition leads on 
Continental’s R-2800 engines leads, 
which run from the ignition manifold 
to the high tension coil adjacent to the 
spark plug, chafed at the manifold end. 
Resultant short circuiting required that 


the leads be rewired—a job requiring a 
lot of time. And new leads cost approxi- 
mately $40, Johnson said. 

So Earl Peters went to work on the 
problem and came up with a simple 
and inexpensive solution. He manufac- 
tured a new type “Y” fitting for the 
manifold end of the leads. The new Y 
incorporates a hollow space in which a 
1%-in. coil of primary wiring can be 
stored. Purpose is to permit wiring to 
be pulled out for soldering to manifold 
socket. Excess wire is then coiled back 
into the storage space. 

Peters’ Y saves time. It is quicker to 
manufacture the new Y and rewire new 
lead than to rewire the old configura- 
tion. Cost is negligible compared to 
installing the new leads at $40. 

Continental’s estimates of cost of the 
néw assembly are: manufacture of the 
Y $2.00; additional work, $2.00; total, 
$4.00. 

Make-up and rewiring of the Peters 
assembly (both leads) can be done in 
15-20 min., according to Peters. 
> Hot Lead—CAL was also experiencing 
troubles with the short high tension 
leads running from coil to spark plug 
on the rear cylinders of the R-2800s. 
The leads cooked badly, especially when 
the engine was shut down. Results were 
that leads cracked just above the “ciga 
rette,” and solder between ferrule and 
braid melted out. 

Again Peters came to the rescue. 
Long ferrules were substituted for the 
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Bubbles for Bell Helicopters 


.... from Single Sheets of PLEXIGLAS 


the reasons PLExIGLAs is the standard material 


To give helicopter pilots all-round visibility, 
Bell Aircraft Corporation blows big bubbles 
from single sheets of PLexicias. Each of the 
rigid, transparent enclosures on a Bell H-13D 
has a hundred and twenty-five square feet of 
surface area—four times the area of the flat 


acrylic plastic sheet from which it is formed. 


Such enclosures demonstrate the clarity and 
formability of PLexicLas. Add to these visible 
advantages the hidden properties of this acrylic 
plastic—strength, light weight, dimensional 


stability, resistance to weather—and you have 


PLEXIGLAS is a trade-mark, Reg. U. S. Pat. Off. and in principal foreign countries. 


Canadian Distributor: Crystal Glass & Plastics, Ltd., 130 Queen's Quay at 
Jarvis Street, Toronto, Ontario, Canada 


for transparent parts... throughout the avia- 


tion industry. 


Backed by years of experience in working with 
plane manufacturers, our laboratories and ser- 
vice departments are always ready to assist you 
in the aviation applications of PLexicras. If 
you do not have a copy of our new Handbook 
For Aircraft Engineers—write for one. It will 
help you make best use of the material in the 


design and installation of aircraft enclosures. 
CHEMICALS RL FOR INDUSTRY 


ROHM ¢ HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 














AIRCRAFT MANUFACTURERS 


USING SEALERS 


BOEING—B-50, B-47—EC 750 

CHANCE VOUGHT—Corsair, Cutlass—EC 837 

CONSOLIDATED VULTEE—Convair 340, B-36— 
EC 750 

DOUGLAS—DC-6B, C-124, Skyshark—EC 801 

FAIRCHILD—C-119—EC 750 

GRUMMAN—F-9-F—EC 750 

LOCKHEED—Constellation—EC 800 

GLENN L. MARTIN—Martin 404—EC 801 

McDONNELL—Banshee—EC 795 

NORTH AMERICAN—F-86, B-45—EC 801 

NORTHROP—F-89—EC 801 

REPUBLIC—F-84—EC 1113 

FOR MORE INFORMATION ON 3M PRESSURE CABIN 

SEALANTS, AND FOR 3M BOOKLET ON ALL AD- 


HESIVES, COATINGS AND SEALERS, WRITE 3M, 
DEPT. 1112, 411 PIQUETTE AVENUE, DETROIT 2. 


417 PIQUETTE AVE., DETROIT 2, MICH. 





of all aircraft pressure cabins are sealed with a 








You'll find famous 3M sealers on 85% of all aircraft: pressur: 


cabins. That's real proof of 3M quality! 


Among the great variety of 3M pressure cabin sealers, each manu- 
facturer will find the right product for his particular structural 
and operational needs. Whether the sealing problem be altitude, 
speed, weight, stress or cost—or a combination of these—3M ha- 
a sealer engineered to meet it. Most of these sealers supply high 
resistance to thermal shock and cold flow, and give a high degre: 
of adhesion with negligible shrinkage. 


What’s your sealing problem? Why not let your 3M salesman 
help you select the sealer that fits your requirements to a “t” 
Let him also show you the many other 3M adhesives, coatings 
and sealers that are so popular in the aircraft industry ... products 
developed specifically for your needs! 
Pita ¥p. 
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\INNESOTA 
GENERAL OFFICES: ST. PAUL 6, MINN. 


EXPORT AND CANADIAN SALES: 270 PARK AVE., NEW YORK 17, N. Y- 








\INING AND  ANUFACTURING COMPANY 
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original units; swaging the ferrule to 
the braid eliminated the melting solder; 
free wire leads (Packard 530-E) were 
substituted for the molded leads. The 
wire may be changed without changing 
the Titeflex shielding. 

Cost of the lead is negligible, but 
rice tag on the integral molded lead 
was $11.00. And 50 molded assemblies 
were changed every month on ten en- 
gines. a 

The modifications not only saved a 
ood deal of money, but now the new 
high tension leads go a full engine over- 
haul period, whereas the original con- 
figuration averaged only half an engine 
run, Johnson told Aviation WEEK. 
>Connectors—Scintilla Synflex clectri- 
cal connectors are quite satisfactory, es- 
pecially in high vibration areas, accord- 
ing to Continental engineers. The 
connectors have given such a good ac- 
count of themselves that CAL is sys- 
tematically replacing other types with 
the Scintilla plug. Currently, power- 










plant sections are 100% Synflex- 
equipped, says CAL. 
>Better Batteries—When vou reduce 


battery repair (for leakage) from several 
a week to zero for a six-months’ period, 
you've got something. That is just what 
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This Dutch highspeed twin-boom refueler 
can fill up a Gloster Meteor in the fast 
time of 24 min. Previously, refueling time 
for similar equipment was 20 min. Designed 
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HIGHSPEED DUTCH REFUELER 


John ‘lownley, CAL’s plating shop 
foreman did. 

Trick was to add a plasticizer, dibu- 
tylphthalate, to the battery sealing 
compound. But Townley did not reveal 
the exact amount needed to increase 
the compound’s plasticity without low- 
ering its melting point. 

Townley has also developed a new 
masking wax compound which, he says, 
has excellent plasticity over a wide 
temperature range. 

The special mixture he devised con- 
sists of about 85% micro-crystalline 
high-melting point wax (180F), 15% 
medium-melting point wax (154F) plus 
1 to 2% of the dibutylphthalate plasti- 
cizer. 

He has also developed a non-chip- 
ping, non-peeling plastic tip for safety 
belts. 
> Around the Shop—CAL’s instrument 
shop has developed a simple, yet effec- 
tive rig, to check water injection tank 
transmitters and indicators. The stand, 
incorporating graduations to show float 
position, makes it possible to make sure 
that the ADI pump shuts off in time to 
keep the water injection system from 
running dry 
e ADI Tank. [hc 


iirline designed and 





and built in Holland, the semi-trailer truck 
tanker is equipped with special swinging 
fuel line booms and nozzles. It was recently 


introduced internationally in England. 
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PARTS } 
TO RESIST... 
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TEMPERATURE © 


OILS AND GAS 


CHEMICALS 


WEATHERING 


ABRASION 


STALWART-developed rubber com- 
pounds are available in mass pro- 
duced parts to meet your applica- 
tional requirements. 

Supplied in precision molded, ex- 
truded, die-cut and machine or 
hand-cut shapes, STALWART com- 
pounds retain their physical, chem- 
ical and dielectric properties regard- 
less of adverse conditions. 
STALWART rubber parts can have 
varying degrees of durometer, ten- 
sile strength, and elongation to meet 
individual, S.A.E. or A.S.T.M. speci- 
fications. 


Write today for 16-page, multi- s 
colored Catalog No. 51-SR-1. ‘ 
~) 308-SR 


OTALWART RUBBER 


COMPANY 


Bedford, Ohio 





12362 Northfield Road « 
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SKYDROL in United Air Lines’ 
new Convair-Liner 340’s 








* 
of, 

. i. a 
£ 


4 
aabs 


Consolidated Vultee Aircraft Corporation is 
installing Monsanto Skydrol in the new, 
44-passenger Convair-Liner 340’s, being con- 
structed for United Air Lines and Braniff 
International Airways. United’s 340’s will have 
Skydrol throughout cabin superchargers and 
hydraulic systems; Braniff’s ships will employ 
Skydrol in the cabin superchargers. 


Skydrol, the fire-resistant-type hydraulic fluid, 
offers greater protection to planes in flight and 
on the ground. Skydrol is an excellent lubri- 
cant ... lengthens the life of working parts in 
hydraulic systems. . . gives substantial savings 
in maintenance costs. 


Specify Skydrol for new planes .. . change to 
Skydrol in ships you have in operation. For 
complete details, write MONSANTO CHEM- 
ICAL COMPANY, Organic Chemicals Division, 
1700 South Second Street, St. Louis 4, Missouri. 
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SKYDROL in Braniff 
International Airways’ 
new Convair-Liner 340’s 
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ADVANTAGES OF MONSANTO SKYDROL 





SKYDROL is fire-resistant— exceeds the nonflammability 
requirements of Aeronautical Material Specification 3150. 





SKYDROL is a proved, superior lubricant. In most criti- 
cal cases, lubricity is more than double that of other 
hydraulic fluids. 





SKYDROL is stable at required operating temperatures 
and pressures. 





SKYDROL is noncorrosive to aircraft metals and alloys. 


Me 


SKYDROL is nontoxic — does not require special han- 
. 


dling or protective clothing. 
Skydrol: Reg. U. S. Pat. Off: 
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HIGH-STRENGTH, CLOSE-TOLERANCE 


FASTENERS 
for the AVIATION INDUSTRY 


LD *Propucts 


CADE EARADDAUON SO EO ER (ammeter amma, 


WeEeE RRS DOE Ree eee e 


STANDARD "'SIx- 
DIGIT"’ ENGINE 
BOLTS NAS 

INTERNAL WRENCHING 

AIRCRAFT BOLTS WRENCHING 
latest NAS specs; threads NAS SHEAR BOLTS LOCK-NUTS 
fully formed by rolling close tolerance, high superior safety nuts. 
after heat treatment; full strength, flush-head type Sizes from %"’ to 
range of sizes. Dept. 678. Dept. 678 1%". Dept. 678. 





all listed diameters NAS INTERNAL 


—hex and internal 
wrenching types; AN 
specifications. Infor- 
mation on request. 
Address Dept. 678. 
Several decades’ experience in the manufacture of fasteners for 

the most critical applications is your assurance of complete reliability 


in every SPS Aircraft Product. 


The finest equipment, workmanship and “know-how” are lavished on 
these vital aircraft parts. This has resujed in widespread acceptance 
and approval by government and civilian agencies alike. 


FLELILOC 
SELF-LOCKING NUTS 


“FLEXLOC”’ SELF 
LOCKING NUTS 
(REGULAR) 
serve as both stop and lock- 


“FLEXLOC" THIN NUTS 


less than regular height, yet 
conforms to accepted stand- 
ards, since every thread, in- 
cluding locking threads, car- 
ries its share of load. Has all 
"regular" FLEXLOC features; 
saves height and weight; 
sizes #10 to 1’"" Dept. 51. 


“"FLEXLOC” EXTERNAL 
WRENCHING NUTS 


incorporate famous FLEXLOC 
self-locking principle and 
one-piece, all metal construc- 
tion. Latest NAS specs; sizes 
from Y%'' to 144" NF Thread 
Series; approved for tem- 
peratures to 550°F. Send 
for samples. Dept. 51. 


nuts One-piece construc- 
tion—resilient segments lock 
positively with uniform torque. 
Aircraft approval of sizes 
from #4 to 1°" inclusive in 
steel, brass, aluminum. Since 
regular steel FLEXLOCS are 
approved for temperatures 
to 550°F., you need stock 
only one type locknut for this 
temperature range. Dept. 51. 


For further information on products shown in this ad- 


vertisement please address departments listed. In- 


quiries on other aircraft parts should be addressed 
to Department 678. 


PRESSED 


SPS STANDARD 
¥ JENKINTOWN °3, 


i ee n° 


PENNSYLVANIA 





built its own 110-gal. ADI fluid mixing 
tank. Novel arrangement is a pump 
which mixes the fluid (50% alcohol, 
50% distilled water) and simultane. 
ously filters out impurities. 

e Spark plug cleaning. CAL has its own 
way of chemically cleaning BG plugs. 
An oxidized solution of ammonium 
acetate is used to dissolve away lead 
compounds—an operation that takes 
5-10 min. 

Then, ceramic cores are tumbled in 

a hodge-podge mixture of 4-penny fin- 
ishing nails, pumice, Duz soap, phos- 
phate and water for two hours. Con- 
tinental maintenance personnel claim 
that this cleaning method is more effec- 
tive and economical than doing it by 
sand blasting. 
e Maintenance touring truck. CAL has 
found an inexpensive yet effective way 
to keep line station equipment ship 
shape and shiny. 

A 2-ton Ford truck makes a tour of 

every station once a year. During the 
2-3-month trip, the driver-maintenance 
crew performs all the light maintenance 
required at each station. Car fenders are 
straightened, loading stands are re 
paired, all equipment needing a paint 
job gets a fresh coat—that station re 
ceives a general house cleaning from 
the crew. 
e Cabin supercharger overhaul. The 
carrier is sending personnel to Mid-Con- 
tinent Airlines’ overhaul base at Minne- 
apolis to study MCA’s overhaul set-up 
for Convair cabin superchargers which 
CAL plans to adopt. This is another 
step Continental is making toward self- 
sufficiency. 

When Continental takes delivery of 
the seven Convair 340s (first plane is 
scheduled for delivery in September, 
1952, the last in April, 1953) it will 
have as speedy and efficient a fleet of 
aircraft as any carrier of comparable size 
and resources in the country. Steadily 
rising payloads seem to underwrite the 
wisdom of this expansion 


UAL To Install E-P 
Control Systems 


Eclipse-Pioneer division of Bendix 
Aviation Corp. announces that 83 
Flight Path Control systems have been 
purchased by United Air Lines. Of 
these, 44 will be installed on DC-6s, 
20 on DC-6Bs, the rest are spares. 

Flight Path Control, an Eclipse- 
Pioneer development, ties the ILS local- 
izer and glide path beams into an air- 
craft’s automatic pilot, allowing the 
latter to control the plane to fly pre- 
cisely along the two beams. This re- 
lieves the captain of actually piloting 
the plane when letting down under in- 
strument conditions. The pilot, how- 
ever does take over manually and land 
the plane when he is contact 
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588 HELI-COIL INSERTS 
Protect Jet Engines Against 
Screw Thread Failure 


Advanced design engineers specify Heli-Coil stainless steel Screw Thread 
Inserts to protect threaded members against failure, stripping, galling, cor- 
rosion, seizing, electrolysis and vibration wear. 

Heli-Coil Inserts are precision-formed screw thread inserts of stainless 
steel wire. They are lighter in weight, require less space than solid bushings. 
Easily installed by hand or power, they add strength and dependability to 
original equipment, save maintenance time, and revolutionize produc- 
tion salvage. 

Heli-Coil Screw Thread Inserts fit National Coarse and Fine Threads.. . 
also taper pipe threads, automotive and aviation spark plug threads. . . 
meet every specification for aircraft, military and industrial use. Class 3 fits 
are standard; tools and inserts available to suit pitch and major diameter 
for Class 2 and 2B fits. Specially designed Heli-Coil Kits are approved for 
base and field repair service. 


HELI-COIL 


Heli-Coil 
is a Registered 
U. 8. Trademark 


Protecting Screw Threads for Industry 


CORPORATION 





Ce ee ee ee ee Sa a oe a ee a ae ae ee a a ee ee = 
| HELI-COIL CORPORATION | 
| DANBURY, CONNECTICUT ° 
| Please send me () Bulletin 650 on Design Data y 
: 1) Bulletin 349 on Salvage and Service i 

| 
| NAME | 
; FIRM_ 

| 
| STREET 
| CITY ZONE STATE ] 
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4-0-4s Get Electric 


Stabilizer Actuator 


An electrically driven, linear-type 
actuator will adjust the position of the 
horizontal stabilizer on the new Martin 
4-0-4s for EAL and TWA. 

The unit, manufactured by Air Asso- 
ciates, ‘Teterboro, N. J., replaces a 
mechanically operated screw jack that 
is installed on the 2-0-2s and 2-0-2As. 
>How It Works—The new system 
works this way: A torque tube, running 
through the belly of the plane, me 
chanically interconnects the two in- 
board wing flaps. 

Cables attached to a pulley on the 
torque tube run back through the air- 
plane to another pulley in the tail cone. 
From this pulley a push-pull rod goes 
to an electric switch box which controls 
the current supplied to the actuator’s 
drive motor, thus proportionally co- 
ordinating stabilizer’s angle of incidence 
with flap extension. Result is that pilot 
does not have to alter elevator trim for 
cach flap movement. 
> Husky Actuator—Designated — the 
M-5111 Stabilizer Actuator, the unit is 
larger than the usual Air Associates’ 
actuators. It weights 264 Ib. and meas 
ures 13 x 9 x 8 in. 

Reason for the increased size is the 
high working loads imposed on the 
mechanism—up to four tons. Also, be 
ing the main connecting structural link 
between stabilizer and fuselage, the ac- 
tuator is built to take eight-ton loads. 

A specially designed one-hp. com- 
pound winding motor, in conjunction 
with a specially designed control circuit, 
provides the unit with an unusual fea 
ture: the actuator travel is lowspeed at 
one end of the stroke (retracted) and 
highspeed at the other (extended). No 
load speed range is 3,000-6,000 rpm 
Normal working stroke is 1.7 in. 

Virtually no end play and extremely 
fast stopping characteristics assure 
smooth, accurate positioning of the 
stabilizer. Unit includes internal radio 
noise filter, water drip-proof construc 
tion and safety devices. 
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AMERICAN PHENOLIC CORPORATION 
1830 SOUTH 54TH AVENUE - CHICAGO 50. ILLINOIS 


NEW AVIATION 
PRODUCTS 


& 
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Pressure Switches 
for Jets, Rockets 


Precision cngincered pr 
witches, in three basic type . for us 
with jct cngines, aircraft systems and 
rockct motors (left to right) have been 
developed to Air Force requirements by 
Manning, Maxwell & Moore. 

(he smallest switch (right) is the 
toughest. It is a straight high pressure 
unit for continuous operation between 
500-3,000 psi. It has a chemically inert 
“Teflon” plastic diaphragm making it 
particularly suited for rocket motor ap 
plications. The switch can be used wit! 
almost anything from water to nit 
acid, including oils and corrosive gas¢ 

The middle switch is strictly a lov 
differential pressure unit operating 
+0 psi. It has various uses in aircraft 
systems, sucn as actuation of pressure 
warning lights for fuel, etc. 

Third switch (left), aimed primaril 
at jet engine application, comes in tw 
types—as a straight high pressure unit 
or high or low differential pressur 
switch. It has a pressure range from 
150-500 psi. and among a number of 
applications, is being used to cont 
a pump in the water injection systen 
of a jct engine. This switch is availabl 
with a built-in relav for high ek 
load capacity. 

The switches are supplied in variot 
pole-throw combinations and electri i 
load capacities. Units are available with 
and without hermetic sealing 

Manning, Maxwell & Moore. In 
Stratford, Conn. 


‘ * r . . 
Strip, Taxiway Light 

Westinghouse is marketing a new 
medium intensity runway light for use 
as a day or night marker on non-instru 
ment runways, landing strips and t 
ways of all classes of airports 

The light can be either 
mounted, column-mounted for a sepa 
rate burial transformer or lumn 
mounted for an integral mounting 
transformer. Two V-notches in thé 
body casting permit daytime alignment 
so beams may be correctly aimed. Th« 


unit has a one-piece glass lens and cast 
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with READY TO TAKE OVER POWERFULLY ... AND PRONTO 
Inc., k . a | Pe > 
it When called upon to “‘take over,’’ your batteries must be ready and 
new able. Ready to respond instantly. Able to handle heavy power loads 
yr use whenever occasion demands. Exide Aircraft Batteries have both these 
istru- essential qualities. You can always rely on them for dependable per- 


taxi- formance ...in normal service . . . in times of special need. 


Exide Aircraft Batteries give you extra capacity ... minimum weight 
-..exceptionally long life ...economy. Whatever your battery require- 


sepa- 
bes ments; there’s an Exide of the right type, size and capacity to meet them. 


iting , , 
THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 2 Sein te the ect aa 
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nent 


meat Exide Batteries of Canada, Limited, Toronto battery buy... AT ANY PRICE 
1888...DEPENDABLE BA II | YEARS » 95s 
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Produced in accordance with aircraft speci- 
fications . from alloy, stainless, and 
carbon steels . . . aluminum, brass, bronze, 
and copper. . also aluminum castings. 


Gpconsouaten INDUSTRIES 
(NCORPORATEOD 
West Cheshire, Conn. 


West Coast Representative 
A. C. Stearns Co. 
3911 San Fernando Road 
Glendale, California 
















Leoh I. .. NO HANDS! 


@ Airplanes controlled entirely by a combination of electronic and electro- 
mechanical units are now a reality! The vision of avionic engineers made this 
possible . .. why not apply these unique abilities to your product . . . an inquiry 
will receive prompt reply. 


Schuttig & Company 


INCORPORATED 
WASHINGTON 17, D. C. 


ENGINEERS 
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alummum lens-holder, joined in aq 
gasketed seal by stainless steel clips. The 
complete lens assembly can be removed 
by loosening a single thumbscrew. 
Clear, blue or green lenses are available, 
The light uses a 30- or 45-watt lamp, 
powered by either a series or multiple 
600v. or series 300v. circuit. 

Westinghouse Electric Corp., Box 
2099, Pittsburgh 30, Pa. 


a 
Dual Plane Servicer 

Self-propelled ground service for 
transport aircraft and towing service for 
lightplanes are wrapped into a single 
package in the Hobart 666 “Power-pull” 
tractor. 

The versatile unit provides all the 
electrical power needed on the ground 
for planes such as the DC-6 and Con- 
stellation and has enough juice to start 
engines on the Boeing 377. Being self- 
propelled, it can be used for light duty 
towing, having a convenient towing 
hitch which provides a drawbar pull of 
2,000 Ib. 

The Power-puli easily clears wings 
of transports, having a height only 
slightly over four ft. It can make sharp 
turns, has seat and steering apparatus 
similar to that in car, with running gear 
three speeds forward, one reverse. Pneu 
matic tires give a smooth ride. 

The tractor carries a tool compart- 
ment and provides neat stowage of 
power cables. Protection against over- 
speed, overvoltage, fire, overload and 
reverse current are among safety fea- 
tures. 

Motor Generator Corp., Hobart Bros 
Affiliate, Troy, Ohio. 





High Current Tube 


Development of “MT-1530,” a new 
mercury thyratron tube capable of 
handling high d.c. voltages and current, 
has been announced by Sheldon Elec- 
tric Co. 

The tube, a little over a foot in 
height, is a “cut-off” or “trigger” type 
and has possible use in aeronautical 
laboratories and manufacturing activi- 
ties. The unit can handle a surge load 
of 1,500 amps at 15,000c. for 0.1 sec. 
It is said to have a longer life than 
ordinary thyratrons and to be quite 
rugged. According to the maker, it can 
operate where “‘. . . mechanical switches, 
regardless of their type or construction 
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could not possibly stand up...” The 
unit can be built either as a positive or 
negative control tube. Other data: fila- 
ment voltage, 5v.; filament current, 30 
amp.; peak anode voltage (forward and 
inverse), 15,000v.; condensed Hg. temp. 
limits, 25 to 40C.; maximum plate 
current, peak 100 amp., average, 15 
amp., surge (0.1sec.), 1,500 amp. 

Shelden Electric Co., division of Al- 
lied Electric Products, Inc., Irvington, 
New Jersey. 





Fuel Pressure Valve 


A lightweight pressure relief valve for 
aircraft fuel systems, specially treated to 
prevent sticking, is being produced by 
Allen Aircraft Products, Inc. 

The unit is made of aluminum alloy, 
weighs only one oz. To eliminate stick- 
ing, the inside is treated with a self- 
lubricating Electrofilm finish. The 
valve is set to crack at 50 psi, or as 
specified, and is built for a proof pres- 
sure of 150 psi. It also can be used as 
a thermal expansion relief valve. 

Allen Aircraft Products, Inc., Ra- 
venna, Ohio. 





ALSO ON THE MARKET 





Aircraft and missile markers for fluid 
lines have a tough silicone plastic coat- 
ing on a durable cotton base. They 
are available for a wide range of air- 
borne systems; conform to AND10375. 
W. H. Brady Co., Dept 154, 1602 E. 
Spring St., Chippewa Falls, Wis. 


Nylon plug base suitable for condensers 
made under Spec. JAN-C-62 is said to 
be tougher, more resilient and provide 
a better seal than ordinary oni 
bases. Part is hollowed out to reduce 
weight, will not melt at temperatures in 
excess of 425F. Industrial Devices, 
Inc., Edgewater, N. J. 


Dynamometer for fractional hp. use 
gives simultaneous reading for torque 
and rotational speed. Dependability, 
accuracy, operational simplicity are 
among advantages listed for the unit by 
the maker. Duncan & Bayley, 785 
Hertel Ave., Buffalo 7, N. Y. 
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.. . Not Necessarily 

So! Especially if the 

engine is equipped with 

a dependable GLA igni- 

tion system. The Model 

ACD2-6 high energy con- 

denser discharge system—spec- 

ified for many of the latest air 

force aircraft—is typical of the 

many complete systems built by 

GLA. Their performance is uni- 

form under varying conditions of 
operating environments. 





Glas Model No ACD2-6 
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We specialize in equipment which 
combines advanced electronic develop- 
ment with unique space and weight- 
saving design. Solving complex ignition 


— problems and producing the equipment is 
our business—our Engineering Department 
invites your inquiry. May we hear from you? 


— onion 


GENERAL LABORATORY ASSOCIATES INC. 


NORWICH, NEW YORK 
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The increasing use of Aeroprops on Air Force and Navy 
aircraft has resulted in an accelerated service program. 
Technical representatives who are qualified service engi- 
neers are available and being assigned to military bases 
at widespread locations. 

In addition, the Aeroproducts service program is training 
military specialists qualified to install, maintain, and 
operate Aeroprops. Service literature, technical bulletins 
and parts catalogs keep in step with design and produc- 
tion changes. 

This is an expanding program—expanding rapidly to 
fill the needs of the armed forces. It is a program designed 
to meet the service needs of the military forces. 


AEROPRODUCTS DIVISION 
GENERAL MOTORS CORPORATION 
DAYTON, OHIO 
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Airline*Trouble’ Rate Shows Improvement 


®Parts, labor shortages hit 
maintenance. 


®But despite complaints, 
operations record is good. 


By F. Lee Moore 


Recent airline maintenance reports 
to CAA reveal that the airline “trouble” 
rate on major modern transport planes 
compares favorably with a year ago. 

There have been reports recently 
in the industry that engine failures 
have been on the increase. The CAA 
figures show that while the total num- 
ber of troubles is up this year, this 
apparently is due to considerably more 
fying than in previous years. 

Actual rate of in-flight engine shut- 
downs and engine breakdowns per 
1,000 hr. operation is about the same 
as a year ago. 
> Trouble Decreasing—Official, recently 
teleased CAA statistics, shown above, 
were analysed by Aviation Week and 
are published here for the first time. 
They indicate how airliner engine and 
equipment maintenance is doing. 
While records are not extensive enough 
vet for detailed analysis of industry- 
wide maintenance and operations, a 
steady to improved trend is apparent. 

Airlines appear to have held their 
own on engine and equipment main- 
tenance since outbreak of the Korean 
wat, despite the fact they’ve worked 
their equipment harder while encounter- 
ing parts and manpower shortages. 
Apparently, these handicaps have al- 
most offset the normal pace of progress 
in engine and equipment maintenance 
and reliability development. 
>The Problems—Shown in the tables 
are three selected sets of data—total 
number of occasions and rate per 1,000 
aircraft or engine operating hr.: 

* Prop featherings measure all instances 
of what the passenger considers a “dead 
engine.” Prop featherings follow engine 
shutdowns resulting from malfunction- 
ing of prop, engine or accessory equip- 
ment. 

*Engine removals for premature 
overhaul measure the reliability and 
‘conomics of engine maintenance— 
whether the engines are standing up 
a expected when overhaul schedules 
Were set up. 

*Engine “failures” requiring overhaul, 
shown by quarters, measure actual 
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3s . 
Engine Failures 
—.—-1950-— - — 
4th Quarter Ist Quarter 2nd Quarter 
PLANE OPERATOR No.* Rate** No.* Rate** No.* Rate** 
CV-240.. a | 50 699 46 .651 60 .683 
B 1 169 3 AT7 2 316 
a 1 248 3 714 2 577 
D 1 172 3 .563 1 172 
E.. 2 157 7 513 6 471 
F 2 182 2 176 0 0 
Wes case 515 64 574 71 550 
DC-6 G.. 33 223 48 307 41 242 
ee 3 186 4 246 2 125 
Be 0 0 2 102 0 0 
J 3 157 6 191 5 .168 
- 4 292 2 135 2 144 
L 18 136 22 168 33 253 
Total. ... 61 177 be 227 83 218 
B-377.... M 21 822 10 474 6 .231 
N 28 430 28 463 15 362 
ae — —_— 12 410 
P 3 247 1 0&3 6 533 
Total... 52 506 39 416 39 362 
L-049 Q 5 409 3 263 4 345 
= 20 480 12 282 10 213 
S 41 487 a 111 10 114 
Total... 66 473 24 178 24 163 
L-749.... r 3 474 0 0 0 0 
U 3 074 u 119 10 138 
V : 12 162 16 194 15 166 
Total. ... 18 126 25 146 25 139 
* Failures requiring engine overhaul. 
** Rate per 1,000 plane hours 
SOURCE: CAA Air Carrier Maintenance Branch 








engine breakdowns during operation, 
whether in flight or on ground test. 

In two years, there have been no 

fatal accidents on a modern domestic 
scheduled plane definitely traced to 
engine failure. Navigation is the major 
stumbling block today. 
> The Record—Here are the records of 
all the modern transport types since 
CAA started assembling this type data 
a year ago. 
e Convair-Liner 240. With two P & W 
R-2800C or CA engines: Prop feather- 
ings (engine shutdowns for any reason 
whatever) have been less than one per 
1,000 aircraft operating hr.; monthly 
rate averaged around 71.10 shutdown 
per 1,000 plane hr. this summer. 

Premature engine removals for over- 
haul are steady between one and two 
per 1,000 hr. aircraft operation. 

Rate of engine failures requiring over- 
haul before return to duty is almost 
indentical for the last quarter of 1950 
and the first and second quarters this 
year—latest compilation available. It’s 
been one failure per 2,000 engine oper- 
ating hours. 

e Stratocruiser. Four P & W R-4360 
engines: Prop featherings range from 


four to two per 1,000 plane hr., which 
is less than one per 1,000 engine oper- 
ating hr. It averaged 2%4 shutdowns 
per 1,000 plane hr. last summer. 

Premature engine removals for over- 
haul run about the same rate as feather- 
ings. 

Stratocruiser engine failures requir- 
ing overhaul show a definite downward 
trend, as might be expected with ex- 
perience on the newest and _ highest- 
performance engine with frequent im- 
provements still coming through on 
components and operating procedures. 
¢ Douglas DC-6. Four P & W R-2800C 
and CA engines: Prop featherings range 
between one and two shutdowns per 
1,000 plane hr. 

Premature engine removals for over- 
haul run a little lower than total in- 
flight shutdowns. Range since August 
last year is from one-half to about two 
per 1,000 plane hr., which is a little 
over one removal for premature over- 
haul per 4,000 engine operating hr. 

Engine failures requiring overhaul 
are steady at around one-fifth per 1,000 
engine hr., or one failure per 5,000 
hours. 

e Constellations. Four 


Wright R- 
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* Rate per 1,000 hours of plant time. 





Premature Engine Removals 


& Prop Featherings 








——CV-240--—— -_——~——-B-377-- —~ ~———--DC-6--- 
Plane Pre- Plane Pre- Plane Pre- Plane 
time, hr. mature Prop time, hr. mature Prop time, hr. mature Prop time, hr. 
engine Feather- (000 engine Feather- (000 engine Feather- ( 
omitted) removais*  ings* omitted) removals* ings* omitted) removais* ings* omitted) 
15.5 1.483 -_— 8.2 1.591 —_— 26.9 .446 —_ —_ 
17.1 1.460 —_ 8.1 1.730 —_— 27.1 .774 — —_ 
17.3 1.444 924 8.9 2.575 2.134 29.2 1.268 1.028 — 
17.3 1.213 70 8.9 3.022 2.015 29.2 745 479 —_— 
18.0 1.558 .946 8.1 2.465 2.341 27.9 1.326 1.613 —_ 
18.0 1.056 . 889 7.8 4.129 1.877 28.2 1.309 1.274 — 
16.4 1.459 547 7.9 4.434 2.543 31.1 869 772 = 
16.9 2.075 652 6.9 2.429 2.429 28.3 1.693 1.975 —— 
19.8 910 .607 8.5 3.396 4.098 32.7 1.376 1.560 —_ 
19.8 1.566 908 8.5 2.226 2.812 31.4 1.496 1.687 —_ 
22.5 2.220 754 9.3 2.046 2.799 29.7 1.076 1.917 2.0 
22.8 1.011 571 9.9 1.810 2.514 32.7 1.776 1.653 3.0 
22.3 1.884 762 10.0 2.800 900 33.2 1,293 1.564 4.9 


In reporting failures, premature removals, prop featherings, and similar data, operators of large fleets consistently report higher ‘‘ trouble'’ rates 
than smaller operators of the same type of aircraft, CAA officials say. . 
Most prop featherings are preventive actions, and not necessarily indicative of aircraft or engine performance. 
what the flying passenger notices, the rate is considered significant. 


SOURCE: CAA Air Carrier Maintenance Branch. 


. ————-DC-68-—————. ————L-749, 749A---—- - 
Pre- Plane Pre- 

mature Prop time, hr. mature Prop 
engine Feather- (000 engine Feather- 

removals* ings* omitted) removais*  ings* 

1.007 2.517 14.5 .481 . 688 

.990 .990 14.8 811 79 

.408 1.430 9.3 1.721 2.044 


CAA is at a loss to explain 1t—blames the ‘* missing variable.’ 


But since prop featherings are 








3350 BD and BA engines: Prop feather- 
ings are about the same frequency as 
with the DC-6; premature engine re- 
movals for overhaul are slightly higher 
than for the DC-6 on all Connies to- 
gether, due to the influence of the 
early model—the L-049 with the BA 
engine. 

CAA had not separated the 049, 
649 and 749 series Connies in these 
statistics until June of this year. The 
separation of the types since June re- 
veals the regular Connie BD engine 
has about the same record as the DC-6 


on engine removals for premature Over- 
haul. 

The quarterly figures on engine 
failures requiring overhaul show the 
L-749 has a low rate of engine break- 
down—averaging a consistent 0.137 per 
1,000 engine operating hr. for three 
quarters. The L-049 with BA engine is 


, higher but improving on engine break- 


downs, with a rate of .473 breakdowns 
per 1,000 engine hr. last quarter, 1950; 
.178 first quarter this year; and .163 the 
second quarter. 

¢ Douglas DC4. Four P & W R-2000 


engines: Number of in-flight prop 
featherings or engine turn-offs is the 
lowest of the four-engine planes, as 
might be expected on the oldest and 
lowest-powered. Rate ranges from half 
to one shutdown per 1,000 plane hr, 
or less than on shutdown per 4,000 
engine operating hr. It’s about the 
same rate as that for the twin-engined 
Convair. 

Engine removals for premature over- 
haul average one-half to one-and-one- 
half per 1,000 plane hr., or about one 
per 4,000 engine operating hr. 





Ousted Nonsked 
Continues CAB Fight 


CAB has denied a petition for re- 
consideration of its decision to put 
out of business Seattle-Alaska nonsked 
airline Air Transport Associates. 

The airline has asked the Circuit 
Court of Appeals for an injunction 
against enforcement of the CAB “death 
sentence.” ATA wants to keep flying 
while it appeals the action—vows it 
will fight case to the Supreme Court 
if necessary. Contention is that CAB 
Economic Regulation 291 is illegal; 
regulation limits non-certificated air- 
lines to about two flights a week be- 
tween a pair of big cities, no matter 
how many planes the nonsked owns. 

CAB voted to knock out the nonsked 
line under Regulation 291 at the same 
time it reinstated some other non- 
skeds and announced an investigation 
of whether the regulation was a good 
one. 

President of the controversial non- 
sked airline is Amos Heacock, who also 
is president of the nonskeds’ Air Coach 
Transport Assn. In both roles, Hea- 
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cock has been an outspoken critic of 


CAB. 


ACC Airport Plans 


Neither federal money nor critical 
materials should be used on airport con- 
struction unless the project furthers 
national defense or is essential to the 
national economy. This is the key to 
military-civil airport plans laid down 
by Air Coordinating Committee. 

Other highlights: 

Defense Department and Civil Aero- 
nautics Administration should continue 
deciding together on what is essential. 

Where military and civil users share 
an airport, the military is generally ex- 
pected to “seek a complete separation 
of ground operations. . . .” It is under- 
stood that where such a joint-use 
arrangement has been set up it is “sub- 
ject to change (military take over com- 
pletely) in the event the international 
situation should, at any time, dictate 
the necessity for greater security meas- 
ures.” 

Civil airport facilities needed for avia- 
tion should not be displaced by non- 
aviation activities. 


Honolulu Jurors 
End Airline Squabble 


The four-year legal battle between 
Hawaii’s two passenger airlines reached 
a Climax in a Honolulu Federal court- 
room Oct. 19. 

After a six weeks’ trial, a jury ac 
quitted Hawaiian Airlines Ltd., the ter- 
ritory’s 22-year-old pioneer company, 
of charges of conspiracy in restraint of 
trade. 

Earlier, Federal Judge Samuel Driver 
of Spokane, Wash., had ruled out an- 
other claim that Hawaiian and its par- 
ent company, Inter-Island Steam Navi- 
gation Co., had constituted a monopoly 
in violation of the Sherman Anti-Trust 
Law. The judge said there was no 
showing the firms were engaged in 
interstate commerce and the monopoly 
section of the law wasn’t applicable. 

Trans-Pacific Airlines, Hawaiian’s 
scheduled competitor since mid-1949, 
thus lost a claim for trebled damages 
totaling nearly $3,000,000. But it said 
it will file a motion soon for a new trial. 

Two other lawsuits involving the two 
airlines had been settled previously. 
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A Letter... 





—_—— 


To the Editor of AviATION WEEK: 


Unless I overlooked a news item in 
your “News Digest” during the last 
four issues, your foreign editor has not 
yet reported the crash of a DC-6B, 
with markings XA-JOR, belonging to 
CMA-—an agency for Pan American 
World Airways. 


The crash of the Los Angeles— 
Mexican City 11:30 p. m. flight, into 
the middle of Lake Texcoco, occurred 
at 6:08 a. m. on Sept. 1, 1951, and 
completely wrecked the airplane. CMA 
officials and Mexican newspapers 
blamed the crash on engine failure, and 
also stated that the passengers were 
“prepared for an emergency landing.” 
No such thing happened, however. As 
reported in Mexico a few days later, 
Civil Aeronautics officials conceded 
that the accident was due to pilot error 
—a fact which was obvious to many of 
us passengers. 


My reason for writing you is to in- 
form you of the strange behavior of the 
Station Master at Mexico City Airport, 
and of the responsible officials of the 





CMaA in particular. The crashed plane 
had one wing torn off completely, was 
broken into several sections, and was 
resting on the bottom of a several foot 
deep lake approximately 8 miles away 
from the Mexico City terminal. It 
took more than 34 hours after the 
crash before a search plane circled the 
area of the accident. Not until well 
past noon did a life raft reach the 
scene of the crash to take the remain- 
ing passengers ashore. The more seri- 
ously hurt passengers were taken ashore 
by natives in single seat canoes, a ride 
which took 45 minutes in treacherously 
sensitive boats. 

I wonder whether or not Pan Amer- 
ican Airways should not be questioned 
on why no rescue parties were dis 
patched earlier. It might interest you 
that several of us American passengers 
were not even aware of the fact that we 
were flying a Mexican-owned airplane 
with a Mexican crew, since not only 
the time table and the tickets, but also 
the seat checks indicated a flight with 
Pan American Airways. 


NaME WITHHELD 








The Story... 


Upon receipt of the above letter from a passenger on the plane, AviATION 
Week queried John Wilhelm, McGraw-Hill World News Correspondent in 
Mexico City. His report and accompanying photos follow. 


b 





Mexico City—The recent crash of 
a Compania Mexicana de Aviacion 
DC-6B into a shallow lake at the out- 
skirts of the Mexico City Airport is 
still more or less a mystery as far as the 
Mexican public is concerned. 

The plane, coming in for a landing 
on the Los Angeles-Mexico City run 
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Mexican Crd Still 






a 


a Mystery 


at dawn inexplicably crashed into Lake 
Texcoco. The craft was nearly demol- 
ished, but the 39 passengers aboard 
suffered only minor bruises as did the 
crew of four. They were ferried ashore 
by means of small canoes and one rub- 
ber boat. 

As the visibility was good and the 











A COMMUTER NAMED 
ALI BEN ZUG, 


Found out he could 
travel by rug. 
In that airily slow moving league 


There was little of stress and fatigue 


What a wonderful place for a plug. 


In today’s flying machines 
where higher horse power de- 
mands lightness and compact- 
ness of design, the metallurgi- 
cal integrity and skilled crafts- 
manship of the Indiana Gear 
Works render an invaluable 
service. 





ATTENTION MR. ZUG: 
This 9” overrunning 
clutch and internal 
gear is held to within 
.002” for concentricity 
and size after nitriding. 
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pilot was in contact with the control 
tower with a clear field for landing, the 
crash was difficult to explain. The 
pilot, Capitan Luis Salcedo Ayala, with 
10,742 hours of flight time, said he 
thought one of the engines was missing, 
but this could hardly cause the crash. 
This trouble was not confirmed by 
observers. 

In lieu of an official report on the 
crash (one has still not been made 
public), some observers offered the ex- 
planation that Lake Texcoco, several 
miles in diameter, is normally bone dry 
but had recently filled with unusually 
heavy rain waters and its wide, smooth 
surface caused a mirror-like reflection 
of clouds where ordinarily there is no 
water. 

This may have misled the pilot 
into mistaking the lake for the airport. 





TALKING RADIO RANGES, fan markers give pilot location from . . . 


Qantas Super Connie 
(McGraw-Hill World News) 


Melbourne—Decision to purchase a 
Lockheed 1049C Super Constellation 
was made by Qantas Empire Airways 
despite strong efforts by British aircraft 
makers to get the Australian carrier to 
wait for their products, observers say. 
Probably the clincher was KLM’s deci- 
sion to purchase Super Connies and to 
begin a Europe to Australia service, 
which will put that carrier in a strong 
competitive position with the Australian 
airline. 

Permission for Qantas to get its new 
equipment, which will have the Wright 
compound Cyclones, was granted by 
the Australian Federal Government, on 
the basis that the carrier was danger- 
ously low on replacement aircraft to 
meet mounting travel needs. 


Private Owners Shy 
From N. Z. Airline 
(McGraw-Hill World News) 


Melbourne—After a fruitless search 
for someone who would buy outright 
the New Zealand National Airways 
Corp., the government continues to own 
and operate the airline. 

Some potential purchasers were 
afraid that a possible return of a Labor 
government would see nationalization 
of the company, ousting its owners. 

Yet some government officials wish to 
see the line continue operations as a 
military defense asset. Perhaps the 
government will sell a minority interest. 
In the meantime some of its routes are 
being discontinued, although private 
operators may operate them under 
license. 





VOICE RECORDED on film around whirling plastic disk. 


Voice Identifiers Tell Pilot His Location 


Civil Aeronautics Administration has 
32 new locations planned for radio 
range and marker voice identifiers to 
supplement its standard dot-dash-dot 
code system. More are planned later 
(AviaT1ION WEEK Sept. 10, p. 65.) 

Collins Radio, Inc., and Maryland 
Electronic Manufacturing Co. are mak- 
ing the identifiers. Cost of the equip- 
ment is about $900—but $1,500 for 
complete installation. 

At range stations two voice recorders 
are installed, one as standby; at markers 
only one is needed. 
> Fast Identification—The voice tells 
the pilot what range or marker he is 
tuned to. This helps eliminate the dan- 
ger of misidentification of station, be- 
lieved to have caused the recent Fort 
Collins, Colo., accident, fatal to 50. 
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Voice identification cycle takes one 
to two sec. Voice and code together 
with possible additional comments such 
as “unattended range,” will take 74 
sec. on a marker and up to 15 sec. on 
ranges. On low-frequency ranges, voice 
and code identity will be made sumul- 
taneously. 

The 74-sec. cycle is considered ade- 
quate for fan marker and compass 
locator range identification although 
time of receiving is short. Pilot flying 
at 1,000 ft. over a marker can receive 
the identification for two or three miles, 
or about 60 sec. at an assumed ap- 
proach speed of 120 mph. 
> More Later—Collins Radio developed 
the voice identifier for CAA; Maryland 
Electronics has the second CAA pro- 
duction contract, with Collins: holding 


subcontract to make the reproducers. 

To assure long continuous-use life 
without breakdown or wear, Collins 
reproduced the voice on 16 mm. film 
sound track wrapped it around a drum, 
aimed a light beam through it and 
put a photoelectric cell the other side 
to reproduce the voice modulation from 
varying light intensity coming through 
the film. 

Current and pending installations are 
out of fiscal 1950 and 1951 appropria- 
tions. 

In-service evaluation will precede 
CAA decision on how many more to 
order for ultimate conversion of most 
U.S. stations, and what modifications 
may be advisable. More money for 
voice record is definitely planned for 
the 1953 budget, however. 
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~ SHORTLINES 


> Air France chairman Max Hymans 
estimates company’s recommended 
$477 roundtrip N. Y.-London coach 
rate will increase its trans-Atlantic traffic 
25%, or about 5,500 passengers a year 
above the last four-year average of 22,- 
000 annually. 





> Australian international air services 
the last financial year show route miles 
increased from 33,339 to 34,920. Pas- 
sengers carried went from 26,115 to 
40,468 and load factor went from 55% 
to 60%. . . . Domestic airlines carried 
1,727,691 passengers, compared with 
1,541,277 a year ago. Load factor of 
16 operators was 65%... . Aviation gas 
supply, hit by shutdown of Abadan, 
Iran, refinery, is causing curtailment of 
charter flights. 


> British Overseas Airways early opera- 
tion of the de Havilland Comet has en- 
countered only two engine failures, both 
traced to broken fuel pump drive shaft. 
Situation was easily fixed by installing 
duplicate pump for standby. . . . Chair- 
man Sir Miles Thomas says BOAC is 
giving careful consideration to sending 
the Comet to this side of the Atlantic 
“to operate on our services from New 
York to Bermuda and Nassau.” . . . 
Has named Capt. A. P. W. Cane op- 
erations superintendent for the BOAC 
Comet unit. 


> California Central Airlines reports rec- 
ord trafic for October with 14,028 
passengers carried—40% above a year 
ago. . . . January-October trafic is up 
57% to 113,243 passengers carried 
32,102,989 passenger mi. . . . October 
load factor between L. A. and San Fran- 
cisco is 814%. Speed of five recently- 
bought Martin 2-0-2s gives competitive 
advantage, company says. . . . Common 
control of Cal Central and Airline 
Transport Carriers, Inc., is not adverse 
to public interest, according to Ex- 
aminer Walter W. Bryan. 


> Capital Airlines has won an “award 
of achievement” for public relations 
1950-51 from the American Public Re- 
lations Assn. for promotion of its Con- 
stellations. Last year Capital won first 
prize in transport class for its air coach 
promotion. 


Civil Aeronautics Administration 
warns airmen the last deadline exten- 
sion on identification cards is Dec. 15, 
after two previous extensions from Sept. 
1. After Dec. 15 any airman without 
the card cannot use his certificate. 


> Civil Aeronautics Board member Josh 
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getting off the ground — financially 


New or expanding firms in the aviation field with 
excellent technical prospects are often held back be- 


cause of financial handicaps. 


Perhaps your company is faced with a similar situ- 
ation? If this is the case. our familiarity with the 
financial problems of the aviation and allied indus- 


tries can be of value to you. 


Our activities include: Banking Arrangements—Mergers and 
Acquisitions—Public and Private Financing—Financial 
Advisory Service. 


You are welcome to discuss your particular problems 
with our partners. Without obligation, call or write 


Department T-5 for an appointment. 


BURNHAM AND COMPANY 


Members New York Stock Exchange 


15 BROAD STREET, NEW YORK 5, N. Y. 


Your Best Uuic 








FOR EXPERIENCED 
DESIGN ond PRODUCTION 





ALLEN AIRCRAFT PRODUCTS, INC. 
PRECISION ENGINEERS TO 


THE AVIATION INDUSTRY 


ALLEN offers complete facili- 
ties for the designing, tooling, machining, electro- 
film graphiting, assembling and testing of custom 
engineered fuel system components. Give us your 
special requirements or specifications. Write or wire 
for full information. 


ssesoeee ALLEN aircrart pRoDUCTS, INC. 
P. O. Box 29, Phone 7533, Ravenna, Ohio 


FUEL SYSTEM COMPONENTS 


DRAIN VALVE 
AF Dwg 49F9798 “ere 

Spec. 28208 
Coast Rep. THE THORSON CO. 1644N Orange Grove Ave. Los Angeles 46, Colif. HE3007 
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“The Fastest Growing 
~— Co. In The Industry” 





NEEDS 
Engineering 


DRAFTMEN 
With Aircraft 
Experience On 


- -Alrframes, Controls, Electrical 
tastallation & Power Plant In- 
stallation. 


Also ENGINEERS For 


Flight Test . . Instrumentation .. 
Structural Test . . Materials and 
Process 


Scheduled 45 hour, 5 day week, 


fm The Aircraft Industry”, fo 
eyed Gen Group 
Paid Vacations & Holidacs. 


Clean, Modern, Well Lighted 
—a in og 8 Like Surround- 
ings, Half Hour by Car or Train 
from Center of Philadelphia. 
Railroad Depot at Plant En- 
trance. 


Is An rtunity to Work 
 & of Most ~ idly 
Expan Companies in 7 
iea, wie an Acknowledged 
Need for Its Products in 
Defense of Our Country, but 
} an Faual Demand ior The 


Mar! 
When the Jae Job is Com- 
lete. Such a Future Presents 
heal Opportunity for Advance- 
ment. 





WRITE 


Giving Detailed Resume of Experi- 
ence and Education to— 


Engineering Personnel Manager 





PIASECKI 
HELICOPTER CORP. 


Morton,Pa._ 





A Philadelphia Suburb 
NEAR SWARTHMORE 








Lee is home at Norman, Okla., after a 
successful operation, plans to be back 
on job first of the year. . . . CAB has 
extended the date for return of com- 
ment on complicated proposed revi- 
sions of Parts 40 and 61 of the Civil 
Air Regulations to Jan. 2, 1952. 


>» Compania Cubana de Aviacion DC-4 
collision with.a Navy SNB Apr. 25 
probably was caused by “failure aoe 
of both aircraft to maintain sufficient 
vigilance under VFR (clear weather) 
conditions,” according to CAB. All 
39 DC-4 passengers and crew and all 
four aboard SNB were killed. 


> International Civil Aviation Org. has 
appointed Ernst Carl Robert Ljundberg 
ICAO secretary-general starting Jan. 

He is director-general and president of 
the Royal Board of Civil Aviation of 


Sweden. 


> Monarch Air Service C-46D take-off 
crash Midway Airport Jan. 4 probably 
was caused by “loss of control of the 
aircraft due to faulty piloting technique 
and overloading of the aircraft (by 
1,100 Ib.),” according to CAB. All 
45 passengers and the crew of three 
escaped with minor injuries although 
plane burned. 


> National Airlines has ordered 14 
Convair-Liner 340s at $11.2 million, in- 
cluding spares. Total new equipment 
program including the 14 Convairs and 
eight DC-6Bs comes to about $30 mil- 
lion and will double the airline’s avail- 
able seats and give 14 times available 
seat mi. Delivery of the Convairs is 
slated to start August, 1953. 


> Northwest Airlines load factor of 
72% in October compares with only 
55% a year ago. Revenue passenger 
miles were up 3% to 57,289,609, while 
plane mi. decreased 24% to 1,699,844. 


> Pacific Northern Airlines’ nine-month 
trafic of 11,968,000 passenger mi. is 
37% over a year ago. . . . Bigger gain 
is expected in final quarter due to start 
of direct Portland-Seattle-Alaska service. 


> Pan American World Airways has sent 
two technicians to London to study 
BOAC’s jet Comet transport opera- 
tions. They are operations engineering 
superintendent Capt. Scott Flower and 
maintenance manager George W. 
Tayor. 


> West Coast and Empire Air Lines 
are expected to have a merger plan 
acceptable to stockholders of the two 
Pacific Northwest feeder lines ready for 
presentation to CAB before Christmas. 
Merger would consolidate service to 
22 communities in eastern Washington, 
eastern Oregon and Idaho. 
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(Classified Advertising) 
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FUTURE HELICOPTER PASSENGER 
PROGRAM HAS OPENINGS FOR 


Helicopter Pilots, Mechanics, 
General Operations, 
Maintenance and Traffic Personnel. 
Address reply direct to: 

LOS ANGELES AIRWAYS, INC, 


Box 10155 Airport Station, Los Angeles 45, Calif, 














REPLIES (Bow No.): Address to office nearest you 
NEW YORK: 330 W. 42nd 8t. (18) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 








POSITIONS VACANT 
(Additional Position von ant ads on pages 
81, 82, 83, 81) 

POSITION OPEN for mechanic who can handle 
general assignments. Work will include both 


helicopter and fixed wing aircraft maintenance, 
Initiative and ingenuity required. Good work- 
ing conditions Permanent employment, good 
pay, and wide latitude of action to qualified 


person who will turn out the work. Travel ine 
volved. Write P-2498, Aviation Week. State 
qualifications in first letter with respect to gen- 
eral maintenance, engine overhaul, fabric and 
sheet metal work, welding, helicopter experi- 
ence, and salary expected 
SERVIC E ENGINEER—Must be experienced 
pilot with transport rating and engineer- 
background; capable of dealing with service 
problems for established aircraft instrument 
manufacturer located in the East. Reply with 
resume to P- 2428, Aviation Week. 


POSITIONS WANTED 


EXECUTIVE PILOT—Airline Transport Rat- 
ing. Experienced Airline Captain—Domes- 
tic-International flying. 9,500 Accident free 
hours. Age 33—married, perfect health. Good 
appearance—excellent references. Presently 
employed as captain by scheduled airline desire 
connection with corporation or individual as 
personal or Company pilot. PW-2500, Aviation 
Week. 
XPE RIENCE OF FERE D. Aircraft Electrical 
~ Engineer, 11 yrs. exp.—I.Q. & other 
data on request. Prefer south-eastern sales. 
PW-2561, Aviation Wee k. 
PILOT, AIRLINE and ‘Bxecutive Flying. Ex- 
perience ATR with all ratings, 8,300 hours 
all types. On foreign assignment as pilot and 
engineer in charge of Aviation operations for 
major oil company. Desires position with fu- 
ture in U. S. January first. Age 30. Married. 
Transport ratings held in four countries. Best 
references. PW-2408, Aviation Week. 


FOR SALE 


Douglas C-47’'s, 
3—Loc khe ed Lodestars, 1—Executive Lockheed 
and 2 -46’s for sale. Specifications and price 
sent een request Americ ‘an Aircraft Corp., 
HA 8-0279, Teterboro, - * 

For Sale. Lockheed Lodestar “Wing Panels, 
brand new, in original crates. Guaranteed free 
of rust or corrosion. $1,500 each, F.O.B, Har- 
risburg, Pa. Stinson Field Aircraft, 6013 Mis- 
sion Road, ‘San Antonio, Texas 


we asian 
































Lodestar P&W engines 
new type propellers, seven seats, coueh, beauti- 
ful interior sound proofed from windshield to 


lavoratory, just relicensed, new paint job, omni 
receiver and trans., ILS, two ADF RA-10 trans 
and receiver, ship to shore telephone, cabin 


radio, a beautiful, perfect plane ready to g0, 
$85,000.00 Reg Robbins, Municipal Airport, 
Houston, Tex., OL-1123 

‘Ten North American T- 6's. 
Ships now in operation and will be available 
for sale as entire unit. Leeward Aeronautical, 
Fort Wayne, Indiana, or Branch Office, 1104 
Chamber of Commerce Building, Miamt 
Florida. 











HANGARS 
FOR SALE 
All Steel packaged for shipment complete. 
2 sizes: 194’ x 200’—148’ x 162’ 
Immediate Delivery—We erect enyuhere 


ANDERSON AIRCRAFT CORPORATION 


1700 Sawtelle Bivd., Los Angeles, 25. California 








Bradshaw 2-1242 rizona 3-268) 
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ay Pe fé vcard toc hing CHOTHCEI: 


“There’s the friendly 
» spirit of progress—of 
“getting things done— 
that makes work so 
much more stimulating. 
There’s the better life 
you live—just because 
you live in Southern 
California. There’s the 
future that offers you 
and your family security 
and advancement with 
the leader in aviation. 


New design ideas spring from 


spontaneous conferences such as these 


Outdoor life prevails in Southern 
California the year around 


Special training courses 
prepare you for promotion 





Better Working Conditions 


On the job, you work in an atmosphere of vigorous, 
progressive thinking. Personal initiative, new ideas 
are encouraged. Frequent conferences iron out 
problems, keep work rolling smoothly. You work 
with top men in your profession—as a member 

of the team known for leadership. 


Better Living Conditions 


Every day, you get a “bonus” at Lockheed — in the 
better living conditions. The climate is beyond 
compare. Recreational opportunities are unlimited. 
Golf, fishing, the patio life at home can be 

yours 12 months a year. And your high Lockheed 
salary enables you to take full advantage 

of the climate and recreational opportunities. 


Better Future 

You have a future at Lockheed — not just a job. 

For Lockheed is building planes for defense, planes 
for the world’s airlines. The planes of tomorrow are 
being designed today in Lockheed’s long-range 
development program. 

Special training courses in management and 
various phases of aeronautical engineering help 
prepare you for the future and promotion. 

Ask any of the 5,000 who wear 10-year pins whether 
or not there’s a career and security at Lockheed. 





‘a 





To Engineers with Families: 
Housing conditions are excel- 
lent in the Los Angeles area. 
More than 35,000 rental units 
are available in the Los An- 
geles area. Huge tracts for 
home ownership are under 
construction now. Thousands 
of homes have been built since 
the last war. Lockheed coun- 
selors help you get settled. 


Educational facilities also are 
excellent. The school system 
offers your children as fine an 
education as can be obtained 
anywhere. Elementary and 
high schools are conveniently 
located. Junior colleges and 
major universities abound—21 
are in the Los Angeles area. 


Lockheed also offers you: 

Generous Travel allowances « 
Outstanding Retirement Plan 
* Vacations with pay * Low 
cost group life, health, acci- 
dent insurance « Sick Leave 
with pay * Credit Union, for 
savings and low-cost financ- 
ing * Employees’ Recreation 
Clubs « Regular performance 
reviews, to give you every op- 
portunity for promotion « On- 
the-job training or special 
courses of instruction when 
needed. 
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Engineering Openings: 


Aerodynamicists 

Aerodynamics Engineers 

Aircraft Design Engineers 

Aircraft Electrical and Radio 
Designers 

Airplane Specifications 
Engineers 

Design Engineers 
Lockheed will train you to 
be an aircraft engineer. Full 
pay while training. 

Drawing Checkers 

Electronics Engineers 

Engineering Technical Writers 

Estimators — Plant Facilities 
and Equipment 

Flight Manuals Engineers 

Machine and Equipment 
Design Engineers 


Manufacturing Engineers 
Manufacturing Research 
Engineers 
Production Design 
Engineers 
Senior Electronics Systems 
Engineers, M.S. or Ph.D. in 
Electrical Engineering 
or Physics 
Stress Engineers and Analysts 
Tool Standards Engineers 
Weight Engineers 
Also... 
Technical Editor 
to write and review 
technical reports 
Sales Engineer 
with airline experience 
Recent Engineering Graduates 





Send today for free illustrated brochure describing life and 
work at Lockheed in Southern California. Use this handy coupon. 


Mr. M. V. Mattson, Employment Manager, Dept. AW-12 


LOCKHEED Aircraft Corporation Burbank, California 


Please send me your brochure describing life and work at 
Lockheed 


My Name ~ My Occupation — 


My Street Address 


My City and State" 


Aircraft experience is not necessary for a job at Lockheed. It’s your 
general engineering background—your aptitude —that counts. 
Lockheed will train you to be an aircraft engineer —at full pay. 
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Goodyear Aircraft Corporation, one of the oldest aircraft development organiza- 
tions in the field, now offers unusual opportunities to engineers, both experienced 
and recent graduates, in all branches of aircraft design and development. 


In addition to manufacturing airplanes and airships, Goodyear Aircraft builds a 
number of vital aircraft components as well as guided missiles, radar and other 
material for the defense program. The diversification of products, beyond purely 
defense needs, at Goodyear Aircraft, has resulted in an unusually stable and 
progressive organization throughout post war years. 








Salaried positions with accompanying liberal employee benefits and bonus for 
extended work week are open to 


AERONAUTICAL ELECTRICAL 

MECHANICAL ELECTRONICS 

CIVIL INDUSTRIAL 
ENGINEERS 


DESIGN AND DEVELOPMENT 


LANDING GEAR AND 
AIR FRAME STRUCTURE HYDRAULICS 


EQUIPMENT AND POWER PLANT INSTALLATIONS 
ELECTRONIC AND ELECTRICAL SYSTEMS 
WHEELS and BRAKES MECHANICAL COMPONENTS 


Personnel are needed in the following classifications: 


DRAFTSMEN 
PHYSICISTS MATHEMATICIANS 
DEVELOPMENT ENGINEERS TOOL ENGINEERS 
STRESS AND WEIGHT ANALYSTS 


DESIGNERS 


Previous experience and formal education desirable. However, applicants without 
formal education but with equivalent practical experience in other engineering 
fields will be given consideration. 


You are invited to investigate these opportunities by submitting a resume of your 
qualifications and experience or by simply sending for an application either of 
which will be given prompt and serious consideration. 


Address all correspondence to 
Mr. C. G. Jones, Salary Personnel Department 


GOOD* YEAR 
AIRCRAFT CORPORATION 


AKRON 15, OHIO 














~ CURTISS-WRIGHT CORPORATION 
PROPELLER DIVISION 


... offers Long-Term 
Career Opportunities 
for Experienced 


DESIGN 
ENGINEERS 


and Recent 


ENGINEERING 
GRADUATES 


Aeronautical, mechanical, electrical 
and metallurgical engineers combine 
their efforts to form the teams respon- 
sible for the creative engineering 
necessary to produce Curtiss-Wright’s 
electric and turbolectric propia 


Academic training of the junior 
engineer combined with the technical 
knowledge and experience of the sen- 
ior engineer are merged to form a well 
balanced engineering organization. 


The forgings, castings, cams, gears, 
hydraulic a electrical mechanisms 
comprising a —— yrovide a di- 
a of problems so that the engi- 
neer finds ample opportunity to con- 
tinue the development of his skill. 
Activities in engineering cover: 

1. NEW SOLUTIONS TO DESIGN PROBLEMS. 
Creative Design and Development o 
Mechanisms that are a Departure from 
Current Designs. 

2. DEVELOPMENTS IN EXISTING DESIGNS. 
Modifications in Current Designs to 
meet Changing Service Requirements 


‘and Increase the Life of the Product. 


3. THEORETICAL ANALYSES. Advanced 
studies in the field of Aerodynamus 
and Experimental Stress Analysis 4s 
Applied to Propellers being proposed 
for Advance Models of Aircraft. 


PLANT LOCATION— Northern New Jersey, 





25 miles west of N. Y. C.—on State | 


Highway 6. Employees live in pleasant | 


residential towns within a radius of ten 
miles from plant. Nearby colleges offer 
graduate night courses for employees 
wishing to continue academic work. 


Send a resume to J. W. Long, Administre 
tive Engineer, AW-15,, Propeller Division, 
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McDONNELL AIRCRAFT CORPORATION 
has openings for the following positions: 


PROJECT AERODYNAMICIST — HELICOPTER. Six 
years of aerodynamics experience required, in- 
cluding a minimum of three years in helicopter aero- 
dynamics for work on long range development of 
high performance transports, liaison helicopters, 
cargo unloaders, and convertiplanes. 


SENIOR AERODYNAMICISTS—HELICOPTER. Four 
years of aerodynamics experience required, includ- 
ing a minimum of two years in helicopter aerody- 
namics, for work on long range development of 
high performance transports, liaison helicopters, 
cargo unloaders, and convertiplanes. 


AERODYNAMICISTS—AIRPLANE. Two years of 
aerodynamics experience required in either subsonic, 


techniques of conventional flutter and vibrations 
analsyis and interested in investigations concerned 
with the interaction between aeroelastic effects 
and guidance and control equipment for missiles. 


DYNAMICISTS—MISSILES. Openings are avail- 
able for young men interested in the analytical 
work and REAC work associated with the analysis 
and synthesis of complex loop control systems, 
with airframe dynamics, flutter and vibration and 
with stability analysis of power control actuators. 
Requirements for job are an engineering or physics 
degree, a desire to do theoretical and analytical 
work, amd an above-average proficiency in mathe- 
matics and mechanics. 


DESIGN ENGINEERS—AIRPLANE AND MISSILES. 











-ctrical transonic or supersonic aerodynamics for work on : oes : 

: : one : Two to five years of aircraft or missile design 
mbine Sigh pumas wiley efigtanes. experience in aiirame structure, equipment instal- 
copay STRUCTURES ENGINEERS—AIRPLANE. Two years lations, component mechanisms, or power plant 
iohte or more of experience required in either stress installations. 
right’s analysis, air loads, or physical testing for work on Th , _——— . 

- * ose persons possessing the qualifications listed 
rellers. high performance military airplanes. above and who are interested in associating with 
junior FLUTTER AND VIBRATION SPECIALISTS—MIS- a young progressive company are invited to contact 
+hnical SILES. Two years or more of experience in the the Technical Placement Supervisor, 
he sen- 
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ESiONS ENGINEERS 
es“) UNUSUAL CHANCE VOUGHT AIRCRAFT 


ach 0 # P F] RT U i iTl e a has openings for qualified men as structural test engineers. 
vane 


Attractive openings for graduate engineers with three to five 


namics years’ experience in aircraft structures testing. These positions 
ysts as can be feund each week entail a knowledge of structures, aircraft materials and aircraft 
n oposed design. 


in the 


, | 
‘sce| | SEARCHLIGHT 


Test engineers will be responsible for major portions of plan- 
ning and administering structural tests for Naval Aircraft Pro- 
grams. ‘ ' 

Permanent positions in long-range projects. Housing readily 


t 

a available in Dallas areas. 

es offer SECTION of Send resume to ENGINEERING PERSONNEL SECTION. 
ployees 


CHANCE VOUGHT AIRCRAFT DIVISION 


UNITED AIRCRAFT CORPORATION 
P. O. Box 5907 « Dallas, Texas 
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KEY POSITIONS OPEN 


If you are ready for more responsibilities, here are some outstand- 


ing openings which exist with a leading helicopter manufacturer. 


Vibration) 


wi °4) NN =— — 


Project Stress Engineer 

Project Aerodynamics Engineer” 
Structures Test Engineer 

Senior Aerodynamics Engineers* 
Dynamics Engineers (Flutter & 


Design or Senior Design Engineers 
for Design Work 


Design Engineers for Stress Analysis 


* Helicopter experience necessary. 


Send snapshot and a complete detailed resume to 


P-2595, Aviation Week 
520 N. Michigan Ave., Chicago 11, Ill. 








MARQUARDT AIRCRAFT CO. 


Is engaged in the develop- 
ment of subsonic and supersonic 
ramjet engines and related con- 
trol and accessory equipment. 
Our production line is turning 
out ramjet engines under gov- 
ernment contracts. 


IMMEDIATE OPENINGS ARE AVAILABLE 
FOR EXPERIENCED 


® Aircraft Structures Design Engi- 
neers 


@ Fuel Controls Design and Devel- 
opment Engineers 
@ Test Facility Design Engineers 
@ Combustion Development Engi- 
neers 
@ Instrumentation Engineers 
APPLY: 


PERSONNEL DEPARTMENT 


7801 Hayvenhurst Ave. Van Nuys, Calif. 


TOOL 
ENGINEERS 


to design Jigs, Fixtures 
and Manufacturing Equipment 
for Military Aircraft. 


Applicants must have a minimum of 


two years technical training, plus experi- 


ence in aircraft or related lines. 


Send or bring resume 
and sample drawings to: 


PERSONNEL DIRECTOR 


GRUMMAN AIRCRAFT 
ENGINEERING CORP. 


Bethpage, Long Island, N. Y. 


MECHANICAL 
STRESS ANALYSTS 


Unusual opportunities for 
important analytical work 
on HELICOPTER transmission 
systems 


ALSO 
many openings for qualified 
Mechanical & Structural 


DESIGNERS 
DRAFISMEN 
CHECKERS 
LOFTSMEN 


Send detailed resume to 


Personnel Manager 
KAMAN AIRCRAFT CORP. 
WINDSOR LOCKS, CONN. 

















ASSISTANT SALES MANAGER 


Engineering graduate with prior experi- 
ence in aircraft pump field desired for 
sales work on aircraft pumps and acces- 
sories. Some traveling will be required. 
Please submit personal history, including 
education, work experience and references 
to our Sales Manager. All replies will be 
held in strict confidence. 


LEAR, INCORPORATED 
Romec Division 
Elyria, Ohio Phone 2271 








ENGINEERING 
DESIGN SUPERVISOR 


Group leader er higher to assume responsibility for 


mili airframe design in small expanding com- 
pany. Excellent opportunity to advance, Ability | 
to oarry work to completion is required. 


LAYOUT ENGINEERS 
STRESS ANALYSTS 


Must have several years experience in airplane de- 
sign, and must be able to supervise small groups. 


ANDERSON, GREENWOOD & CO. 
Municipal Airport Houston 17, Texas 








AC SPARK PLUG 
DIVISION 


of 


GENERAL MOTORS 
CORPORATION 


PRECISION INSTRUMENT PLANT 


Positions now available for highest 
caliber personnel in the field of 
airborne automatic, electro-me- 
chanical control equipment. 


MECHANICAL DESIGN ENGINEERS 
ELECTRONIC ENGINEERS 
SERVO ENGINEERS 
ELECTRONIC DESIGNERS 
MECHANICAL DESIGNERS 


New and expanding division of an estab- 
lished firm with 20 years of successful 
experience in the instrument field. Work 
involved deals with the manufacture and 
development of highly complex equipment 
of the most advanced type. 


Write or Apply 
AC Spark Plug Division 


GENERAL MOTORS CORPORATION 


1925 E. Kenilworth Place 
Milwaukee 2, Wisconsin 
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IMPORTANT! Many items in this group have not been listed in previous ads! 





One of America’s largest stocks of UN'JSED 


AIRCRAFT PARTS 


We own and offer all parts listed —plus many thousands more —stocked in our Baltimore warehouse! 





247 


90 
19 
407 


42 


185,000 
30,000 


328 


236 
29 
31 





Quantity Part No. 


SPECIAL GROUP! 


Ideal for tear-down for parts 
Quantity Part No. 


NEW GROUP! 


— 
Description 


PD12K10 Stromberg injector 
carburetor 
1685HAR Holley carburetor 


1375F Holley carburetor 


SFOLN-2 Bendix Scintille 
(manufacturer's Magneto 


part No. 10- 

12453-6 Spec. 

AN9511) 

SFSRN-12 Bendix Scintille 

(manufacturer's Magneto 

pert No. 10- 

26170-1) 

LS4AD1_— Sparkplus 

LS-6S9A Bendix Scintille 
rkplug 


Description 
PD12K10 Stromberg injector 
carburetor 
PR48-A1 Stromberg carburetor 
PR48-A2 Stromberg carburetor 
PR48-A3 Stromberg carburetor 








Quantity 


PRATT AND WHITNEY 
AIRCRAFT ENGINE PARTS 


Part No. Description 
1045A Bearing 

3506 Flange 

8288 Follower Ass'y 
35814 Blower Ass'y 
48346 Cylinder 
48362 Shaft 

48363 Shaft 

48392 Sump 

48461 Gear 

76236 Gear 

84289 Bearing 

84487 Housing 
84591C Nose Housing 
48350-D Crankcase Ass'y 
84083 Cylinder 
84084 Cylinder 
84085 Cylinder 








HUGE STOCKS OF ALL 
TYPES AN HARDWARE 
NEW — 
FOR DETAILED LISTINGS. 


UNUSED. WRITE 











AIRCRAFT LEAR ACTUATORS 
BEARINGS AND 
Quantity Part No. SCREW JACKS 
"300 Kat-Ras Guentity Puss He. 
4000 KF4 42 400AJ3 
30000 KPak = = 
4R16-2 
3300 KSFS 160 420DY 
17000 BC5W11 26 550CD 
Meso Matis | os Seo 
6L1 
7000 38KD4 S 
6600 RE3MR3 195 550 CP 
5000 F35-14 104 550 EC 





Quantity 
45 
38 


% Send us your material lists for screening! 


COMMERCIAL SURPLUS SALES CO. 


4101 CURTIS AVENUE, BALTIMORE 26, MARYLAND 





OIL COOLER ASSEMBLIES 


Part No. 
AN4103-2 
18597-2 


MF9-713-15A 


AN6102-1(8818-2) 
2E492E 


AN4014 
1H260-K & KA 


ANS5531-1 
AN5780-2 
AN5780-2 
AW2-65B 
76B19 


77 

727TY72Z2 
727TY73Z2 
727TY74Z2 
2227-11D-3A 
8DJ-29-AAY 
254BK-6-052 
906-6-011 


14601-1G-B1 
15100-1B 
20000-8A-14 
20100-11C-4-A1 
2300-2A 

46N2 


Mfs. 
Clifford 
Airesearch 

PUMPS 

Vickers 
Adel 

esco 
Thompson 
Adel 
Pesco 
Erie Meter 


Pesco 
INSTRUMENTS 
G.E 


G. E. 
Weston 
U. S. Gauge 
Lewis Eng. 
Lewis Eng. 
Lewis Eng. 
Lewis Eng. 
Lewis Eng. 
Lewis Eng. 
Lewis Eng 
Lewis Eng 
Lewis Eng. 
Lewis Eng 
eston 
Weston 
Weston 
Eclipse 
G.E 


Kollsman 
Kollsman 


Eclipse 
Eclipse 
Eclipse 
Eclipse 
— 


Description 
Brass (Valve # U478 
Aluminum (Width HE (Length 9”) 


Hydraulic 


Fuel 

Fuel Booster 

Anti-icer 

Fuel Booster 

Wobble (D-3) 
ydraulic 


Tach. Generator 
Wheel & Flap Position Indicator 
Same as above 
Air Pressure Gauge 
Cyl. Head Temp. 
Air Temp. Ind. 
Temperature Ind. 
Temperature Ind. 
Temperature Ind. 
Temperature Ind. 
Air Temp. Ind. 
Temperature Ind. 
Temperature Ind. 
Temperature Ind. 
Left Wing Anti-icing 
Right Wing Anti-icing 
Tail Anti-icing 
Dual Tachometer 
indicator (Cowl Flap) 
Differential! Pressure Ga. 
Dua! Altimeter and Differential Pres- 
sure 

Altitude Gyro 
Pitch Trim Ind. 
Magnesym Position Ind. 
Masgnesym Wing Flap Ind. 
yy 2 nee Transmitter 

24 Hour Clock 


MISCELLANEOUS COMPONENTS 


Sees 


ORb2220 
FD65-5 


A-9 (94- -32226) 


JH9S5O-R 

S-841 (94-32253) 
AN6203-3 
T3018-A 
K14949E 
EYLC-2334 


& 
6041H-146A 
0655-D 
M-2031 
PG208AS1 
DW47 
DW33 
ASDC2 
ND21 


UA-3150 
UA-3160 
UA-3160C 
UA-6000-CF-DV5 
UA6009-S-30 
UA-601 2K-S30K 


a 
Holtzer Cabot 
Diehl 
Diehl 
Dumore 
Dumore 
Parker 
Scintilla 
Nasco 
Mallory 
Jack & Heintz 
Electronic Labs 
Bendix 
Bendix 
Marquette 
Barber-Colman 
Eclipse 

inner 
Eclipse 
Eclipse 
Eclipse 
Sperry 
Edison 
Edwards 
Stewart- Warner 
Kidde 
Adel 
Kidde 
Eclipse 
Cutler Hammer 
Aro 
Air Associates 
Minn. Honeywell 
Eclipse 
Eclipse 
CO? Mis. Co. 
American Gas 
Accumulator Co. 
United Air Prod. 
United Air Prod. 
United Air Prod 
United Air Prod. 
United Air Prod, 
United Air Prod, 


DC Motor (4% HP) 


Primer 
Ignition Switch 
Ignition Switch 
Selector Box 
Starter Motor 

ox 
Accumulator 10°-1500 P.S.! 
Interphone Box 
Windshield Wiper Kit 
Control 
Amplifier 
Gasoline Filter 
Oil Skparator 
Oil Separator 
Generator (NEA-3A) 
Controller Pedestal (A-12) 
Detector 


Horn 

Heater (200000 BTU) 
Co? Cylinder 
Lock Valve 
Oxygen Cylinder 
Transformer 

Relay (B-12) 
Oxygen Regulator 
Actuator 

Air Ram Switch 
Transformer 
Transformer 

Fire Detector 


Time Delay Relay 

Oil Temp. Reg. 5” 

Oil Temp. Res. 6” 
Oil Temp. Reg. 6” 
Oil Temp. Reg. 7° 
Oil Temp. Res. 9° 
Oil Temp. Reg. 12° 


WRITE—WIRE—PHONE 


TELEPHONE: CURTIS 3300 
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AIRPLANES 





“Finest Quality Executive and Transport Aircraft” 


2-LOCKHEED LODESTAR “EXECUTIVES” 
OTHERS 


Any Good Airplane Accepted in Trade 
ENGINES—ACCESSORIES—PARTS—SUPPLIES 
Seats—For: DC-3, DC-4, C-46, Etc. 


CENTRAL PURCHASING AGENCY, INC. 


Located At Bldg. 206, 


International Airport 


Write: P. O. Box 126, International Airport Branch 


Phone: 88-5298 


MIAMI, FLA. 


ENGINE SALE 


Remmert-Werner Warranty 
Immediate Delivery 


We want to reduce our stock to facili- 
tate moving into our new warehouse, 


R1830-75 new $7500 
R1830-92 NTSO $3500 
R1820-97 202A NTSO $3000 
R985-AN1&AN3-14B $3000 
Drilled for Hydromatic NTSO 
Special prices for Quantities 
REMMERT-WERNER INC. 


Lambert Field 
St. Louis 21, Mo. 


Cabany 5425 








NEW 
G.E. LEAD 
ASSEMBLIES 


Part No. 
GE $9-8292375 G2 


Condition Excellent 


MORCO TRADING CORPORATION 


212 South Robertson Boulevard 
Beverly Hills, California 
CABLES: “MORCO BEVERLYHILLS” 





C-46 
PARTS COMPONENTS 
PACKING KITS 


We Manufacture Parts 


CHARLES E. MATHEWS 
& CIA. INC. 


P. O. Box 223 
Int'l Airport Branch 
Miami, Fla. 


R-2000 ENGINE 


Normal Runout — 1000 hours 
Time Since New — 4250 hours 
Full Engine History Available 
Make offer to: 
EL AL ISRAEL AIRLINES 
29 West 57 St. New York City 








| WANTED 














BEECH J 
& DOUGLAS 
€ LOCKHEED fe 


WINGS INC. Ambler, Pa. 


Dependable Executive Aircrafts Since 1929 


WANTED 


BALL AND ROLLER BEARINGS 
SMALL OR LARGE LOTS 
New and Unused 
Phone Republic 2-9153 


RUART SALES COMPANY 
4617 W. Adams Bivd., Los Angeles 16, Calif. 








P & W 1830 
LOW TIME ENGINES 


Large quantity being disassembled for parts. 
Logs available for inspection. 


AIRCRAFT SUPPLY CORPORATION 
801 Ring Building Washington 6, D. C. 





WANTED - AIRCRAFT PARTS 


Will buy AN hardware, fittings, AN electrical 
connectors, switches, etc. Send complete de- 
tails at once. 

AIRCRAFT DIVISION: 


MANUEL T. FINE & CO. 


7001 Santa Monica Blvd. Los Angeles 38, Calif. 








1—DOUGLAS DC-3 

(Now 9 oe Pann innene prior to modifi- 

cation. finis mer’s specifications. ) 

1 EXECUTIVE LOCKHEED LODESTAR 

(Now receiving complete overhaul prior to modifi- 

cation. Can finish to ) 
for details: 


STONNELL & HOLLADAY 
National Airport Washington, D. C. 
Phone STerling 5753 











aaron. PARTS FOR 


BC348 H, K, L, R and BC224 F, K 
We can ed for above models only: All ne 
for Ant., RF., Dept. and Osc. bands. All 1.F 


trans., ineluding C.W. Osc. and xtal filters. 4 gang 
condensers, engraved front panels, complete dial 
mechanism assemblies, etc. 
Write for complete listing 
ELECTRONICRAFT, INC. 
27 Milburn St., Bronxville, 8, N. Y. 


AIRCRAFT PARTS WANTED 


Will purchase partial or complete inventories of 
AN parts, instruments, fittings, conduit, bearings, 
hardware—anything for aircraft. 


No inventory too smali—call, wire, or write. 
‘AIRCRAFT COMPONENTS INC. 
Benton Harbor, Michigan 
“Aviations’ Leading Supply House” 











WE HAVE SOME MORE 
11” Suge Chamber Blow-Proof Oil Coolers 
for C-47 and DC-3 


Those of you who didn’t get some of our first bunch of these new C.A.A. approved. 
Coolers now have another chance. 


Complete with Regulators and Adapters.................. $250.00 
als 

11” Coolers, new with Thermostatic Regulators, re . $125.00 

11” Coolers, OH, with Thermostatic Regulators, C-47........ $ 75.00 

ee I ag SS asec Sa PSs 6c abe oi 0% baw den dee¥ ent $ 50.00 

NAVCO, Inc. © Lambert Field ¢ St. Louis, Mo. 


WANTED — AIRCRAFT PARTS 


AN Fittings & hardware Electrical parts 
Pulleys & bearings Engine parts 
Accessories & components Instruments 
Aircraft material of every nature 
Will purchase complete inventories or individual 
items. Send your listings or samples to: 


COLLINS 5 ~ Reman COMPANY 
9050 Washington Bivd Culver City, Calif 

















Wanted 
LOCKHEED 10A 


with Hydromatics, preferably 10 Passenger, in 
good condition. Write full details and lowest 
price. 

PROVINCETOWN-BOSTON AIRLINE 


Municipal Airport, Provincetown, Mass. 
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SEARCHLIGHT SECTION 





LITTLE GEMS 


from our Warehouse Clearance 
AIRLINE SEATS DC-3 


Hi-Density, Reclining — per set 
le Sy aie $3000.00 
Double, per set of 28....... $2000.00 

C-47 CENTER SECTION 

Belly landed 40 hrs TT, as is.. $1000.00 

1820 POWERPLANT BUILDUPS 

Wright 102, with Mount En- 
gine, Cowling etc. removed 
for Pratt & Whitney installa- 


I Srdeis a's 466 edie dei $500.00 
MAGNAFLUX MACHINES 
Se .ea. $250.00 
1830 C-47 OIL COOLER 
FAIRINGS 
New ... $75.00 


PROPELLORS C-47 DC-3 
Paddle Blade 23£50—6477A0 


See $350.00 
Toothpick 23E50—6353A—18 

new .... $850.00 
Toothpick  23£50—6353A—18 

NTSO . $750.00 
INSTRUMENTS—SINGLE 


Many, replaced with dual. Write 


Quantity Discounts 
Special Lot Prices 


We want to move these before our next 
inventory. Make an offer. 


NAVCO, Inc. 
Lambert Field St. Louis 21, Mo. 





(2. 280" 43.50" i 


price posers 


These engines are 00:00 time since C.A.A. 
approved overhaul and have had ACES 
C.A.A. approved outside in lubrication 
system blower to thrust plates incorporated. 
They have also been block tested in our 
modern test cells and have been prepared 
for long term storage. 


. . $2,600.00 


Exchange Price on Above. . 


C.A.A. APPROVED OVERHAULS 


@ R 1340-AN-1 exchange only........ , $2,500.00 
@ R-1830-92 without exchange....... $2,700.00 


Above with exchange.......... 56-555 . $2,300.00 

ALL WORK AND ENGINE SALES CARRY OUR 100 hr. WARRANTY 
AIR CARRIER ENGINE SERVICE Inc. 

C.A.A. Approved inti. Airport Branch 


Repair Station No. 3604 P. O. Box 236, Miami 48, Florida 
Cable ““ACENGSER” 

















INSTRUMENTS 


Authorized Factory Sales 
and Service 
for 
* Eclipse—Pioneer 
* Kollsman 
*U. S. Gauge 


C.A.A. Approved Repair Station 
#3564 


Contractors to U.S. Air Force 
Our stock of instruments is one of the 
largest in the East. 


IMMEDIATE DELIVERY 
CALL @ WIRE @ WRITE 


INSTRUMENT ASSOCIATES 


363 Great Neck Road, Great Neck, N. Y. 
Telephone: Great Neck 4-1147 
Telegraph: WUX Great Neck, N. Y. 


GRUMMAN GOOSE DOUGLAS DC-3 


MODEL: JRF-5-Mfd. 1944........... .C-47A Serial #13057, “42. 
AIRFRAME: TT-2848, SO-412......... TT-5873 hrs. - SO-1178 
ENGINES: R985-AN6B, SO-412........ R1830-92, SO-702 hours 
PROPS: 2D30-247-SO-412 ............ 23E50-473 Ham. St. Hyd. 
VOLTAGE: 24V (12V Start.)........... 24 Volt System 

RADIO: Complete, incl’g.............. Complete trans-Atlantic, 


ADF, 2 transm’s, 3 rec’s, including ADF, VHF, ILS, 
BC-457-8A & BC-453, 4, 5A. Auto-pilot & De-icers 
Ge F i evs veccescesenes 25 Passengers, airline. 


INSTRUMENTATION: Complete day and night; landing lights. 
$45,000 FAF N.Y.C. $90,000 FAF N.Y.C. 


GORDON SMITH & COMPANY, INC. 
51 East 42nd Street, New York 17, New York 
Telephone: MUrray Hill 2-7327 








EXECUTIVE B-17G 


For Lease or Purchase 


FOUR-ENGINE SAFETY FULLY LICENSED AND 
EQUIPPED FOR TRANS OCEANIC FLYING. 235 M.P.H. 
CRUISING SPEED. SEATS 25 PASSENGERS 
READY TO GO ANYWHERE IN THE WORLD 


Call or Wire 


LEEWARD AERONAUTICAL SERVICE 


a WAYNE OFF. AMI BRANCH OFF. 
0. BOX 210 1104 CHAMBER OF COMMERCE BLDG. 
FORT. WAYNE, INDIANA MIAMI, FLORIDA 
TEL: HARRISON 2145 TEL: 91218 











51 


Complete Tail Empennage—DC4 














HYDROMATIC PROPS 
for Beech D18S 


DOUGLAS C-47 














Excellent Condition Airline Interior P&W 1830-92 Engines Licensed 22030 NTSO . a -eee ser pair $9000.00 
Located in Israel, for inspection there. mes — sar — _ 23€50- arr ad “paddies - Sicichliniegseeitill new $350.00 
‘ahaa il LEEWARD AERONAUTICAL SESSSSGAIE Fou wréo "Suet 
oothpick NTSO ........ le 
29 wot ISRAEL _—o, City Fort Wayne, temtane, or iam Fia., peaneh Office NAVCO, Inc. 
1104 Cham mmerce Bidg. Lambert Field St. Louis, Mo. 
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LETTERS 





Ryan Welding 


We are very pleased to see the excellent 
job you have done in reproducing the Ryan 
welding story in the Oct. 8 AviATION 
Week. ... We are receiving complimentary 
comments from our executive people. 

WittaiaM P. Brotuerton, Public 
Relations 

Ryan Aeronautical Co. 

San Diego 12, Calif. 


Panther Shakers 


I discussed with Dr. Greene this morning 
the matter of the pilot reaction to stick 
shakers on the F9F as reported by Tom Self 
(Oct. 8). There seems to be a very legiti- 
mate reason for a negative reaction in some 
quarters and a very good explanation. 

When the stick shakers were first installed 
on the Panther the controls had no boost, 
with the result that stick pressures were high 
and a stick shaker of high amplitude was 
needed. 

When booster controls were added, result- 
ing in lighter control forces, no one at 
Grumman advised Safe Flight to change the 
weight of the shaker or reduce its amplitude. 
As a result, the shakers were working too 
well. This has been changed since so that 
no future squawks should be forthcoming. 

WituiaM D. Stroumeter, Vice President 

Dudley L. Parsons Co., Public Relations 

52 Vanderbilt Ave. 

New York 17, N. Y. 


Foreign Engineers 


I was much interested in your article, 
“Joint Group Tackles Engineer Shortage,” 
in the Oct. 8 Aviation WEEK... 

I direct the international promotional 
efforts of this consulting engineering or- 
ganization. Currently, we are doing exten- 
sive engineering and construction work in 
India, Italy and South America. 

Our various assignments have brought us 
in close contact with foreign, particularly 
European, engineers. Some of the foreign 
industrial projects designed by us were com- 
pleted in cooperation with very capable 
local engineers who worked in_ perfect 
harmony with us. We have found their 
work very skillful and resourceful, in many 
lines and specialties of engineering. 

Briefly, I suggest that in these critical 
days we employ in this country a consider- 
able number of young, brilliant engineers 
who are available in European countries 
which are members of the Atlantic Defense 
Pact. 

This seems a very logical procedure from 
all points of consideration. The United 
States constitutes, today, the center of prac- 
tically all defense activities for the Western 
Democracies. The American plants furnish 
an important part of the industrial and mili- 
tary requirements of several European 
countries. In certain special instances, we 
have made arrangements to obtain im- 
portant raw and finished materials from 
Europe to bolster our defense efforts. It is 
reasonable to suppose that the same steps 


can be taken for certain skilled personnel 
when they are available and can readily be 
adapted to work in our industries. 

This does not mean that a large number 
of foreign engineers will flood the American 
industry and disrupt the American labor 
market. We know that in most engineering 
organizations, one key engineer with a spe- 
cial talent can direct or guide a group of 
engineers of mediocre talent. Even one 
thousand selected foreign engineers, brought 
to this country and assigned to their re- 
spective lines, could make their influence 
felt substantially in relieving the American 
engineer shortage. 

Take, for example, your field, Aviation. 
Last year in Rome I was approached by 
several aviation research engineers who of- 
fered their services for possible assignment 
to the United States. (They had previously 
known me as an American Naval officer on 
active duty in Rome.) The obstacle was, 
of course, the existing immigration laws. 
These gentlemen finally gave me _ the 
description of one of their inventions which 
I presented to the Office of Naval Research. 

I shall be glad to present for your con- 
sideration, additional information in sup 
port of my suggestion and, if I can be of 
any assistance in any way, I will be glad to 
offer my time freely for the endeavor. 

P. H. Jeryan 

The Kuljian Corp. 
1200 North Broad St. 
Philadelphia 21, Pa. 


Willow Run 


I have just finished Alex McSurely’s 
article on Willow Run’s preparations for 
building the Fairchild C-119. I think it is 
an exceptionally well done piece. 

H. Watton Croke, Director 
Public Relations, Washington Office 
Kaiser-Frazer Corp. 

Washington, D. C. 


From RAF College 


The copies of AviaTION WEEK that we 
requested arrived the day before I was to 
direct a discussion on “Present Trends in 
the USAF.” After closely reading each copy, 
I found that your magazine could do more 
to indicate certain trends than anything I 
could say. Therefore, after the discussion 
was under way, I passed around the copies 
with the explanation that this was the U.S. 
version of “Flight” and “Aeroplane.” The 
interest shown was remarkable, and the 
cadets not only obtained an idea of aviation 
within the U. S., but of trends in aviation 
the world over. 

The British Air Ministry issues a list of 
important articles that appear in aviation 
magazines. The U.S. magazine that has by 
far the greater number of articles mentioned 
is your publication. . . . 

Since this College is the RAF equivalent 
of West Point, and is considered to be 
the “Home of the RAF,” I believe that a 
correct appreciation of aviation in the 
United States is imperative here if the two 


air forces are to work together in mutual 
understanding. 
Maj. Wiiu1aM F. Scott, USAF 
Exchange Instructor 
RAF College, Cranwell 
Sleaford, Lincs. 





WHAT'S NEW | 
New Books 


Baughman’s Aviation Dictionary and 
Reference Guide, third edition, revised 
by Ernest J. Gentle and Charles E. 
Chapel, published by Aero Publishers, 
Inc., Los Angeles, Calif. Price $7.50, 
653 pages, with foreword by Robert E. 
Gross. 

The aviation industry, which has a 
technical and a colorful language all 
its own is a fit subject for a really com- 
prehensive dictionary which would clar- 
ify its specialized termininology to the 
layman. Even those engaged in aviation 
at some time find the need for express- 
ing their ideas on paper and in speeches 
and would find such a reference in- 
valuable. 

Unfortunately this volume falls some- 
what short of the mark of establishing 
a standard. One of the a is 
the section, New Definitions, which 
claims that the majority of its entries 
are on the “new and allied phases of 
aviation . . . introduced . . . during the 
last few years,” includes such items as 
autogiro, channel iron, air scoop, which 
are hardly newcomers. 

And reader confidence is due to be 
shaken when one finds a workable def- 
inition for electricity on page 90, then 
finds the following (under new defini- 
tions) on page 286: “Electricity: This 
word has never been defined adequately. 
We can describe symptoms of elec- 
tricity and tell what it accomplishes but 
we cannot say precisely what it is. We 
do know it is a form of energy and that 
it is invisible.” 

Some of the illustrations, too, could 
stand updating, venerables such as the 
Waco E, Boeing Stratoliner, Bellanca 
28-110 and Douglas DC-5 are delegates 
for the historical files—EJB. 


Names & Addresses 


Transocean Air Lines and a subsidi- 
ary, Taloa Trading Corp., have moved 
offices to 30 Rockefeller Plaza, New 
York 20. Phone is PLaza 7-3818. 
Allan A. Barrie, manager of the Atlantic 
division, is in charge of the New York 
offices. 

Avex is the new trade name for fast- 
drying synthetic enamel aircraft finish 
for metals formerly marketed under the 
name Alux. Avex is made by Chamber- 
lain Aviation, Inc., Akron, Ohio. 
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Darnell 


CASTERS & WHEELS 





If you wont maximum 
floor protection, econo- 
my and efficiency De- 
mand Darnell Dependa- 
bility... Made to give an 
extra long life of satis- 
factory service..... 


DARNELL CORP. LTD 
LONG BEACH 4 CALIFORNIA 


60 WALKER ST. NEW YORK 13 NY 
36 N CLINTON CHICAGO 6 iLL 
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Let’s Keep This Straight 
Aviation Has No Monopoly on Accidents; MMM GEEZ — 


Railroads Have No Monopoly on Safety. 
—Robert H. Wood Go Pullman 


SM aserde- 


COMFORTABLE, DEPENDABLE, AND-ABOVE Ali~ SAFEL 
ASOVE Ati- SED 
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